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TO OUR READERS AND CorfRESPONDENTS. 


Thb pages of this Journal are impartially open to all communications 
upon the subjects of Science, Scientific Literature, and the Arts: it is 
requested they may be forwarded to the Editor one month previous 
the publication of each numbo:. ^ * 

We shall be happy to receive papers from Provincial Scientific 
Societies, and to publish them either on the part of the Society, or of 
their respective authors. . 

Papers deemed unfit for this publication, will jpe immediatdy returned 
to the source whence we received them, with our reasons for their 
return. 


The letters signed B. andT. R. S. we have thought it prudent to 
suppress for the present. 


Several books have reached us for notice in this Journal; but unless 
they are sent earlier in the Quarter, we cannot insure attention to 
them. 


We have been favoured with communications from Mr. Swainson, 
Dr. J.ittledale, Mr. Rose, and E. Z., which we are obliged to postpone. 


A letter from a “ Member of the Zoological Society,” reached us too 
late for tJie purpose it was intended to answer. We fear we shall not 
agree with him in opinion, but perhaps his second communication may 
clear up the difference. 

v; We presume that** A Mechanic" will find the information he re- 
quimsln Mr. Farey's account of the Steam Engine. 


” An old Subscriber” is much in error—the proceeditigs he alludes to 
are copiously given in contemporary monthly publications; if therefore 
we followed his advice, our information would be stale. The motives 
he alludes to are out of the question* 


We cannot give “AVapourer" any authentic information respecting 
the Steam Carriage, nor do we hear that the Gas Engine has advanced. 



ROYAL INSTITIJTION OF GREAT BRITAIN, 

Albem4rieStr&t, Decembers, 1827. 


A COURSE OF SIX ELEMENTARY LECTURES ON CHE¬ 
MISTRY, adapted to a Juvenile Audience, will be delivered during the 
Christmas Recess, Michael Faraday, F.R. S., Corr. Mem. Roy. 
Acad. Sciences, Fans; Director of ^e Laboratory, 8cc. &c. 

ThO Lectures wiU commence at Three o'Clock. 

Lecture I. Saturday,^ December 29. Substances genially—Solids, 
Fluids, Gases—Chemical affinity. 

Lecture II. .Tuesday, Janua^ 1, 1828. AtmospheHc Air and its 
(jases. 

Lecture HI. Thursday, January 3. Water and its Elements. 

- Lecture IV. Saturday, January 5. Nitric Acid or Aquafortis—Am¬ 
monia or Volatile Alkafi—Muriatic Acid or Spirit of S^t;^Cblorine, &c. 

Lecture V. Tuesday, January 8. Sulphi^, FJ;iqspmlRi^irarbOn, and 
their Acids. ' ' ' ' 

Lecture VI. Thursday, Jahuaiy 10. Metals and meir Oxides— 
Earths, Fixed Alkalies and Salts, &c. 

N^on-Subscribers to the Institution are admitted to the above Course 
on payment of One Guinea each; Children, 16d. 

The Weekly Evening Meetings of the Members of the Royal Institution 
will commence for the ensuing Season, on Friday the 25tn of January, 

1828, at half past Eight o'Clock, and will be conUnuei^on each succeed¬ 
ing I^day Evening, at the same hour, till further notice. 

The Lectures will commence for the Season on Saturday the 2d of 
February, at Three o’Clock, by Wm. Thos. Bkaxde, Esq., F.R.S. Lond. 
and Edin., Prof, of Chemistry in the Royal Institution. 

The Library of the Royal Institution is open for the use olT the Mem¬ 
bers and Subscribers every day on which the House of the Institution is 
ope^: in Winter from Ten till Four, and from Seven till Ten in the 
Evening; and in Summer from Ten till Five, and from Seven till Ten in 
the Evening. 

Mr. Brands and Mr. Faraday will commence the Spring Course of, 
thdr Chemical Lectures and Demonstrations, in the Laboratory of tha^'. 
Royal Institution, on Tuesday, the 12th of February, at Nine in' the < 
morning precisely. A Prospectus may be obtained at the Institution, 
or of the respective Lecturers. 


In the Press, and nearly ready for publication, 

A COLLECTION OF CHEMICAL TABLES, for the use of 
Pi^tical Chemists and StudopiU, in Illustration of the Theory of 
Definite Proportionals; in Which are shewn the Equivalent Numbers 
of the Elementary Substances, with the Weights and Volumes hi which 
th^ combine; together with the Composition of their most important 
Compounds, and uie Authorities for-ttifeir Analysis. 

By William Thomas Brandi. 



TO OUR READERS AND CORRESPONdAnTS. 


Wb have to acknowledge the arrival of thetbllowingaitkSes for imerUcm 
in this Journal, which will be duly attendedto:— 

On the JiUMtion of Granite and Sandptoneio SutbertaBd, by Dr. B£ac 
CuUoch* 

On the Diluvium in Norfolk, by Mr. Rose. 

On the Agency of Carbonic Acid, by Dr, 

Oontmuation of the History of Horticulture. 

On the A^(¥E9or^l^»^y Mr. KehdeUt 
Oniho OhiamenUofAro^eCthrc,, * ^ 

. . ' 

We ha\e also been obliged to postpone the-renews axud nobses of 
several scientific woiks. 


Our thanks are due to the sugge^ons of “ A Constant Reader," who 
w lU perceiv e that wc hd\ e attended to thfem, + 


The inft'ioiices of a correspondent at Manchester are uholj^ incorrect; 
the length of the communication, which would have occupied at least forty 
pages, and the refusal of the author rither to a^dge or divide it, were the 
reasons that induced us to return it We are frcqucnlly^pbligM to refuse 
valuablepapei's upon similar grounds. 


Dr. MiSs*9 letter, from Bogota, has just reached us, and shall appear in 

the ensuing number of this Journal. 

• \ 


Mr. Johnson's paper on Saline Manures will appear in our next 



ERRATA m LAST KCMBER. 

» 

la page SH, line 89,/or reit, reotfoext 
iMt M II mean •, mere. 

897i M 16. II BuMia i* Prn««ia. 

do.| „ do. H Sibfria i, SUe»ia. 

96^1 n 19» »* Ptopertf .. Prosperity. 

In the Enhemeris of Bftplu'a Cd^«t| pnblitihed in the laet number, 
the dates at the bead <((4lh.%lunDa are printed 1899 and 1830, instead 
of 1898 and 1699; tb'a^ttn of the Comet being expected in the 
ooaraeofdieprprenf year. rnktakewaa obUgioglr pointed oat 
hy Dr. Olbais. > ' ■ « 
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On the Bmuiies contained in the Ocal, and in ike Elliptic 
Cun>es, both simple and combined^ generated from the same 
Figure or Dish. By li. R. Reinagle, Esq., R. A, 


Being tho salyect of a Discoiirso delivered at the Royal Institution of 

Great Britain. 


After an apposite discourse to introduce the subject, the first 
course taken, was to diunoiistrate the advantages of understand¬ 
ing the right use of geometrical terms in our descriptions of the 
varieties of sliape, both in nature and art. 

Every thing deserving the title of beautiful, and every grand 
oi>jcct, assume an outline of delinile character: these are to be 
foijnd in the tlifterent classes of geometrical figures ; the former 
in undulating lines of elliptic curves, and grandeur in angular 
dispositions of figure. AU motion assumes a curved direction *. 
'I'hc primary and leading object of the discourse was to prove 
tho fact of original beauty: and that a curved line was beautiful 
in an abstract point of view, free from all associations. For 
tins purpose there were designed many diagrams enlarge black 
painted boards. 

* A gi'Gat number of g:oome(rical diagrams were exhibited, from a 
single line, to angles, squams, oblongs, circles, ovals, cones, cylinders, 
spiral lines, and various serpentine lines, &c. 

JITT.V—1 QO'f n 


2 


Mr. Keinnglc on ike Beauties 

The explanation ^pommciiced •with six or more parallel lines 
at. equal distances! and*equal “length, in an horizontal position 
to the eyn of tfie audience, 1; and another set of the 
same number of lines drawn perpendicular, Fitj, 2 : these ■were 



demonstrated to possess not the slightest character or princlplt' 
of beauty in them, either as separate lines, or collectively, 
howcM^r many. 

The next diagram consisted of six or more radiating lines 
from a centre, Fi(j, 3, and a correspojiding number in an hori¬ 
zontal direction, but of nne<pial (luantities; they diminislied 
like a flight of steps, Fig. 4. It was then shown that the lirst 



means of combining the six or more lines, which had been first 
drawn, so as to please the eye, without creating any geometrical 
figure, was the radiating principle. Our eye not only can tole¬ 
rate that union of lines, butrecehethe iirijm^ssion as jdeasing 
in (dutrocter; while all lines parallel to each other, being right 



3 


contained in the Deal and in the Elliptic Curves, 

lines, and viewed as a flight of stcj)s, or pile of planks, opposite 
the ohsei^^er, are disagreeable, * Dpoi/the former principle it 
is, that the rays^of tlio sun, and rays of light gAierally, are so 
attractive and beautiful. It is from this ciixumstance that right 
lines drawn iu an inclined j)Ositioii to the plane of the picture, 
d(‘rive an interest from the angles engendered through ihe 
imagination. % 

'Jo follow up the principle* by regular steps, and to open a 
ckjar view of the laws of beauty m lines, there were traced some 
inclined right lines {h'iy. 5), with a regular set Of right angles 
upon it, like the .st<ims of leaves on eacli«side. This exhibited 
no sort of beauty, nor any otlu.*r advanloge than mere combi- 
iifilioiis of formal angles. The iU‘Xt rliagram (Fig, 6) was an 
inclined line as belore, with similar angular projecting stems, 
to which were added elliptic curves on the upper side of each 
luniich, llint ]»ioduced the form of a leaf. Fig. 7 was another 
inelinc‘(t line, having oval curves u])ou it. Jloth these were 
shown to ]»osscss principles ajiproaching to beauty^ by progres¬ 
sive acUances iu combination and original structure. Fig.S 

Fix^ 5. Fig. G. Fig. 7. Fi^. 8. 



wns an inclined line with the oval curves upon it; to which a 
similar addition of ellijitic curves were adjoined to therms, 


H ‘2 



contained in the Oval and in the Elliptic Curves. 5 

curl charm us as the whole will pn the Jiuman head. We owe 
to construction and combination all our pleasurplde feelings of 
beauty; no person is allured l>y a single feature of any species 
of objects: but a thonsand, or a million, arouses our anxious 
notice. Tims, the last diagram of the elliptic stem and the 
foliage upon it, exhibited, by tluj continuity of curved lirTes, 
the greatest approach to beauty, of all the ligiTfcs presented to 
the notice of the audience. 

These preliminary <lesigns opened the way ibr richer combi¬ 
nations ; but the subject aflbrding such an immense field of 
variety, 1 confined myself to the narrowest limits, and to one 
o\al disk of seven inches traii'^verse diameter, from which seven 
dillerent designs \v<ire shown on pa])er. The first had a variety 
of serpentine lines placed at random, all produced by the disk 
of the oval just naineil, and the coufliient lines of two such» 
])laccd side by side, or end to end, Fuj^ 12; which oval disk 



was put upon the lines to prove the construction. These lines, 
without expressing or forming any sort of figure, exhibit a set 
of elegant cnr\es, of varied ([uaiitities of convex and concave. 


wtih which our eye will be more jileased than any set of right 
lines similarly distributed, as in Fuj. 13, which fallows. ‘' 



Mr. Reiadgle on the Beautie4 



Two other diagrams were placed befor<‘ tlio company, each a 
circle of 12 ovals, from the same disb, re\olvo(l epoii ai> axis, 
resting upon one end of the tnuihxerse diaiiK-ItT, ((I»e Icn^lli- 
ways of tbe^oval,) uhieh llgnre in iIk,* t-Kflcton w-ts a dnode- 
cagon. Fig. 14 is one of the diagrams, the ovuls fo.Ming re- 


Fiff . 14. 



gularly over each other. By suppressing the continuity of the 
oVaf’wk, where the lines would traverse, a very plcjising figure 
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contained in the Qoal and in the Muptto Curves. 

is created. It may be easily converle^ into foliage, and can 
be amazingly varied in principle, by having fewer ovals, and 
jTiaking them fevolve upon an arm or continuation of a line 
from the transverse diameter. Fi^, 15 is the same diagram, 


Fiff, 15. 



with all the o\ al lines dcsri iiu.d, which forms a figure of ele¬ 
gant intricacy; each member, or curvilinear subdivision, as¬ 
sumes a most agrecabh? shape : thew’holc, at the first sight, does 
not carry the evidence of being generated from the same disk. 
^’hese agreeable figures may be varied to an extraordinary ex¬ 
tent : the two that w(jre ))rcscnted were mere examples of some 
of the numerous changes lliat any given oval disk may create. 
The objects next ])reseutcd, were three vases of very dis¬ 
similar a[>pearance, all proclucod from the same diagram 
of the oval; each in a separate drawing. The first was like a 
Greek vase with handles; its character established by employ¬ 
ing certain proportions of quantities, in seven parts. The 
body has four parts, the foot or pedestal one ; the neck two. 
The handles were regulated in the position and projection by 
lines drawn from th(i ])ottom of the vase, through the ovals 
which compose the outline of the two sides; and passing 
through the transverse diameter. These handles were made 
from an. oval that was the length of half the line of the 
transverse diameter, Fi(/, 16. The skeleton of that 





govern the shape of this vase, is a very pretty figure of itself. 
The form does not proceed from any caprice of irregularity, 
but is consistent with rational organization, and symmetrical 
proportions. The figure of the plate sufficiently describes the 
mode of making the diagram without entering into the detail. 
Fig, 17 represents a tazza with handles; the same diskis 



appcur^iit» by the dotted lines that made the hrst vase. ^ The ovals 




are placed right and left of a ccnt^^l perpendicular line, dividing 
the cup in two parts ; the transverse diameters n^eet in one line 
parallel to the base of the tazza; a dotted outline expresses the 
angular position of the handles: the concave lip of the tazza is 
made by the same oval disk, whose transverse diameter leads to 
the under line of the folding edge of the cup. The le^of tl?e 
tazza is produced by the same small disk th^ served for the 
handles of the first vase. The body of the vase and the leg 
form two equal parts; the wliolc upper exlen^ ought to be 
seven parts, so that it is se\eu and two*; the width of the 
base of the leg measures two parts, and the altitude three, of 
the seven pails. These jiroporlions cannot produce any other 
than agreeable ajipearaiiccs, apiily them as we may. 

The third vasi‘, exhibited an Hebe 
cup, with a handle, which presented 
a totally diflerciit appearance in form 
to the two previous oncS. It was 
proportioned by similar principles: 
the larger disk made the body, in¬ 
clined right and left upon the end of 
the o\al. The neck and the leg 
were both made from the smaller 
oval disk; the dotted lines to the 
ovals of the leg siifliciently show the 
fact. The handle and concave lip 
of the cup W'erc made by an appli¬ 
cation of the same disk. The alti¬ 
tude contained four parts. The body 
two parts, the leg one part, and the 
neck one other part; the handle 
‘\ rises one-eighth above: every por- 
I lion of this figure is created by 
the tw’o disks previously named. 
The foliage rises from below and 
descends from aliove, onc-fourlh of the \Yhole height of the body 

* Tlie whole; extent of the tazza, including the projection of the handles, 
should he seven parts; and the lu'ight of the \ase two of such'^seven 
parts. r. 


Fijr. 18 , 






to the commencementjof the concavity of the neck, where the 
beading runs round. 

I remarked, that by adhering to regular proportional quan¬ 
tities of 1 and 2, 3 and 5, 2 and 5, 7 and 5, 7 and 2, &c., 
and using elliptic disks or curves, very great beauties ai-e 
derived. 

A skeleton 6f the lazza in angles was drawn on a black 
painted board, together with oval disks placed upon those lines, 
which clearly demonstrated the whole system of the construc¬ 
tion. The explanation of these various diagrams necessarily 
involved a circumstantial description of each created ligure, 
which were thoroughly analysed. Quantity and variety Avere 
particularly dwelt upon, as absolutely necessary to the produc¬ 
tion of perfect beauty; ccpialities Iieing uniVitnitlly to that sym¬ 
metry wliicli accords Avilh nature. Some other diagrams Avore 
draAvn, to shoAV the inelegant appearance of radiating linos from 
theconcawior convex half of an oval or an ellipse, Fiij, 1^); 


Fiif. VJ. 



but by drawing another convex half ofati oval, and [tiacingthosc 
lines as tarigtmts, greater beauty Avas formed l»y the alternate 
changes and varieties of inclinalioii of each tangent, Fitj. 20. 


Fife. 20. 



This was capable of an immediate adaptation to elegant vege 


contained in ike Oval and in Cnrves* 11 


talion; n few convex and concave elli|)tic curves added lo 
each fangcjit, produced an car of barley, or an c^rof rye, the 
elegant construction of which, is rarely noticed in our remarks 
on nature, Fig, 21. 


Fig, 21 . 



The discussion on tliese various designs Ijclug concluded, some 
important compositions of tlireo great und renowned painters 
wore ]tro<luccd, to corroborate uhat had been advanced in sup- 
])orl of the nutlvo beauty of the oval and ellipse. Raphaors 
grand composition of the dispiilo on tin? Sacrament is in three 
grand o\al cur^os. 

The Doctors of the Church on the ground plan are ranged in 
an o\al coiuex line ; and the heavenly Choirs engage two con¬ 
cave oval shajies of the same pro])ortion, but of vinequal (piau- 
litie.s. This is also a proof of a composition of parts, bearing 
two to one. 

The facility of expn^ssing such a coin])Osition, by being geo¬ 
metrical, is extremely easy. 

The s(icond ilhistration was the A.urora, by Guido, of the 
Aldol)raudini palace. 'I’his was pointiul out to depend upon 
an oval curve, and conthuuHl curvilinear details: the striking 
beauty of tliis lino coni}) 0 .sitiou is owing to its great an<l simple 
elliptic curve, which includes the whole groxij); the attendant 
hours have the principle of radiating to a centre of (he oval: 
thus hurmoni/.ing and vmiling forms congenial both to [irinciplo 
and nature. 

The third grand composition was hy llubcns, the Coronation 
ceremony of Mary de Medicis, one of the grand Luxemburg, 
pictures. 

This very fine composition is contained in an oval con- 



12 


Mr. Rel^agle on Vie Bmuim 

cave curve, and therfigure^ in several points radiate to a 
centre. Somp of the group pass the great leading line, but 
only to the degree and with the licence that a genius can effect, 
which destroys the too great, and the loo palpable construction 
of the composition. The {illegorical figures of Fame and Genius 
floverifig over the royal personage, e.stablish a centre to the 
oval, which prevents a void that would have been weak in the 
composition. 

Three designs were next produced from Etruscan vases, to 
carry the evidence further, and to show the original source of 
the demonstrations ot^beauty in (jrecian art. One was a cha¬ 
rioteer driving a pair of magnilicent horses of tlie highest spirit, 
Fifj, 22. The composition is elliptic, and serpentine within. 

Fig, 22, 



The youthful conductor of the steeds is in a crescent or 
boat-shaped car, and his form is elegantly bent to meet the 
action and motion ; hLs mantle flows behind in curved and ser¬ 
pentine folds, cxprc.ssing the wind occasioned by the velocity of 
action. A more graceful or beautiful group and composition 
cannot be imagined. 

The next design was a female in an elegant and very gentle 
serpentine action of the figure. Every portion of the outlines 
WM ^egant, from the varied succession of convexity and con- 
ca^^ty ^ not a single angle could be traced throughout the whole 



Tlic line of llus figure was the outline of an ellipse ; it is 
perfection in every respect; and the grace was shown to de¬ 
pend upon gentle curved lines of convex and concave, alter- 
nat(!ly bleiulcsl, and confluent. The motion of ships at sea is 
described in gentle elliptic curves; the wings and plumage of 
birds assume the oval and elliptic curves; all the fibres of their 
feathers have that form; some flattened, others more rounded: 
tile pine-ap])lc and numberless fruits have all an oval character 
of outline. 

Many take the character of eggs, pointed at one end; and 
large and blunt at the other extremity. The leaves of trees 
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have the ovnl shape more than any other; the bend of the 
branches, and the whole external form of many trees is oval. 

There is no form of cremated things which may not be found 
to correspotxd in all its dependent shapes to ovals and ellipses 
of various disks, even objects which at first sight seem to con¬ 
tradict the possibility of meeting tltis system. 

The lecture ras closed by some extracts and quotations from 
Lomazzo, Dryden, Hogarth, Uu Fresnoy, and the Abbe du 
Bos; the tendency of wliich was to show that lines had been 
mentioned, an^l had been w’ritten upon without any explanation 
given that conld lead to certain conclusions. That all these 
authors attributed to supreme genius alone, and somclliing of 
the divinely ins]>ired character in artists, the power to produce 
those indescribable lines that alTc^ct the human Dye. so strongly. 
These lines 1 described as belonging to the oval and the ellipsis, 
and the confliienl lines by conjunction and combination; that 
these indescribable lines, w'hich from Plato to Dryden had 
never been detectc<l or obtained a name; that puzzled all 
equally alike, av<j those alone I attemptiMi, and 1 belie\(j 
proved in this hxturo, to be the cllij>tic combinations. 

[ statecl that the great Greek artists confined themselves to 
certain rules and jninciplcs of unerring coiisequcaices in the 
prodixction of beauty, grace, or grainleur in their figures; that 
all their compositions depended upon the same s])ecies of rule 
iuid order. I pointed out, that fashion is in all countries tlie 
destroyer of taste, that it unfits the mind for fixed principles; 
that where it dominates, there taste will be always fluttering 
and nev(ir settle, nor have a sure dominion. The Gn*eks, 
having no such vile tormentor to divert theiniroin a pure course 
in their progress, arrived at the summit of perfection in every 
scientific pursuit, by following sure jxrinciples as their guides, 
and by never abandoning a path traced by nature, and matured 
by the most sublime philosophy. 
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On tha Art of forming DlarmndH into single Lenses for 
Micros(;o 2 )es .—By Mr. A. Pritclianf. 

[Communicated by Dr. Gohino.] 

Of the various improvements in Microscopes origina^d Ijjib 
Dr. Goring, Unit which he conceives to be thetmost important 
is i he construction of single magnifiers from adamant The 
details relative to this novel class of instruments, I have been 
induced to lay belbre the public. Single microscopes natu¬ 
rally aplanatic, or at least sufficiently to for practical pur¬ 
poses, possess an incontestable superiority over all others, and 
must be recognised by the scientific as verging towards the 
ultimatum of improvement in magnifying glasses. Thead- 
vyntiiges obtained by the most im[)rovo(l compound (mgi- 
scopes over single microscopes resolve themselves into the at- 
tainment of x/ision without aberration with considerable angles 
of aperture • but against this must bo set the never-to-be-forgot- 
ten fact, that they only show us a jdclure of an object instead 
of natnrv. itself; now a Diamond Jxjiis shows us our real 
object without any sensible alx^rration like that produced by 
glass lenses; and wc arc entitled, I think, to expect new dis¬ 
coveries in rniscrosoj)ic science, even at this late period, from 
very deep single lenses of adamant*, I shall not fatigue my 

♦ It seems generally julniilfcd that, within a certain range of power not 
('xcecilim; that of a Ions of ^^th of an inch focus, the beauty aiwl truth of 
tin* vision given by the now compound microscopes cannot bo equalled 
by that of any single instnimont, at least, of glass. It is no less true, 
however, that tlu?;oWMri? of the compounds, however perfect, is not 
like a real object, will not admit of amplification beyond a certain 
point witli advantage. Under the action of very deep eye-glasses, the 
image of opaque ol)jecls especially, first loses its strong, well-deter¬ 
mined ontline • then grow's soft and nebulous, and finally melts away in 
shadowy confusion. Let the experiment be miule of raising the power 
of a compound up to that of a r.'slh inch lens—then try it against the 
single microscope of that pow er (having, of course, thoiutmost opening 
tlic nature of tlie object viewed will permit). The observer, if open to 
conviction, will soon be taught the superior efficacy of the latter—for it 
will show the lines on the dust of Menelaus with such force and viva* 
city, tluitthey will alwa)S be ap])arent without any partmilar mima^e- 
■ment of the li^ht—nor can thric hnu^e he c.ciiiifrutshed by causing the 
iUuminaiion io be directed truly throuf^k the axis of the lens (as it al- 
vuvjs may in the compounds). A due consideration of the teeth and 
inequalities on Uie surface of a human hair, together with the transverse 
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readers by describing the difficulties which were encountei*ed 
in the prosecution of^the d^ign of making diamond lenses. 
Nature does ^ot seem to permit us to produce any thing of 
surpassing excellence without proportional effort, and I shall 
simply say, that in its infancy the project of grinding and 
«f}olisl^ing the refractory substance of Adamant was far more 
hopeless than t^at of making achromatic glass lenses of 0.2 of 
an inch focus. 1 conceive it just to state that Messrs. Rundell 
and Bridge, of Ludgate-hiii, had, at the time of the com¬ 
mencement' of my labours, many Dutch diamond cutters at 
work, and that the foreman, Mr. Levi, with all his men, assured 
me, that it was impossible to w^ork diamonds into spherical 
curves; the same opinion was also expressed by several others 
who were considered of standard authority in such matters. 

Notwithstanding this discouragement, in the summer of 
the year 1824, 1 was instigated by Dr. Goring (at his ex¬ 
pense) to undertake the task of working a diamond lens: 
(being then under the tuition of Mr. C. Varley, who was 
however at that time absent.) For this purpose, Dr. G, 
forwarded to me a brilliant diamond, which, contrary to the 
expectation of many, was at length ground into a spherical 


connecting fibres between the lines on the scales of the curculio imperialism 
viewed as opaque objects, will sulfice to complete 1he illmstrufioii of the 
sulject; though the last object is not to be well seen l)y that Kind of light 
which is given by silver cups—and a single lens of c^oth inch focus can 
of course have no other. The effectiveness and penetrating faculties of 
simple magnifiers are invariably increased by an actccssion of power 
however great—that of compounds seems to be deteriorated beyond cer¬ 
tain limits. An opinion may be hazarded that the achroiniitics and reflec¬ 
tors yet made do not rculltj surpass the effirary of equivalent swgle l<ms€Sm 
eren of glass ^ u'hen their power eTcenis that of ii aath lens, from .^th to 
s'j.th the vision may be about equal—but Irom j*uth upwards infinitely 
inferior. 

The superior light of the single refraction can need no comment—and 
it is evident that there must be a degi ee of power at which tliat of the 
compounds will become too dim and feeble tor vision,—while that of the 
single instrument will still retain a due intensity. For these reasons it 
is conceived that the close and penetrating .scrutiny of lenses of diamond 
of perhaps only the ^ Uth inch focus, and an equal apeiiure (which their 
very low aberration would easily admit of,) must enable us to see further 
into the arcana of nature than we have yet been empowered to do. Glass 
globides of inch focus and indeed much deeper have l>een executed; 
But the testimony of lenses of diamond would certainly be far more re¬ 
spectable, and is at least worthy of trial and examination.— C. K. G. 
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examined by Mr. Levi, •who expressed great 
astonishment at it, and added th£ft he was not acquainted with, 
any means by which that figure could have been eftected : 
unfortunately this stone was irrecoverably lost. Mr. Varley 
having returned from the country, becoming now thoroughly 
heated .with the project, permitted me to complete ai^otlieft* 
diamond, which had been presented t^ .me hjk Dr. G.: this 
is a plano-convex of about the ^^th of aii inch focus : it was 
not thought advisable to polish it more than siifliced to enable 
us to see objects through it, because several -flaws, before 
invisible, made their appearance in the f)roccss of polishing. 
In spite of all its imperfections, it plainly coiuinced us of the 
superiority which a perfect diamond lem would possess by its 
style of performance, both as a single magnifier and as the 
object lens of a compound microscope. After the completion 
of my articles with Mr. V., being entirely under my own com¬ 
mand, I devoted some time to the formation of a perfect 
fliamond lens, and have at length succeeded in completing a 
double convex of equal radii of about irt^th of an inch focus, 
bearing an aperture of -j*oth of an inch with distinctness on 
opaque objects, and its entire diameter on transparent ones ; 
it was finished at the conclusion of last year. The date of its 
final com[)letion has by many been considered a remarkable 
epoch in the history of tiie microscope, being the first perfect 
one ever made, or thought of in any part of the worUl**'. 1 think 
it sufficient to say of this adamantine lens that it gives vision 
with a trifling chromatic aberration, but in other respects 
exceedingly like that of Dr. Amiciaii reflector, but 
without its darkness: for it is (piite evident tliat its light 
must be superior to that of any compound microscope whatever, 
acting with tlie same power and the same angh? of aperture, 
^^hc advantage of seeing an object without uherraiion by 

♦ InDr. Brewster's treatise on new Philosophical instruments, Book5, 
chap. 2, Pajje 4O.i—Accountot* a new compound Microscope for objects 
of Natural History—is the followini? passai^e: “ Wo cannot therefore ex- 
“ poet any essential improvement in tlie single microscope, unle.ss from 
“ the discovery of some transparent substance, which like the diamond 
y combines a high refr^tive with a low dispersive power. ' From wliich ^ 
it seems certain that the Doctor never contemplated the possibility oif/^ 
working upon the substance of the diamond, though he must have been ,.; 
aware of its valuable properties. 

JULY—OCT. i827. 
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the interposition of but a single magnifier, instead lodkill^ 
at a picture of it (hoTvever perfect) ^'ith an eye-glass, must 
surely be dilly appreciated by every persoft endowed wiliit 
ordinary reason. It requires little knowledge of optics to be 
convinced that the simple unadulterated view of an object must 
'cnabb* us to look farther into its real textdre, than we can see 
by any artificial arrangement whatever; it is like seeing an 
action performed instead of a scenic representation of it, or 
being informed of its occurrence by tlie most iiniisputabie and 
accurate testimony. 

Previous to grinding a diamond into a spherical figure, it is 
absolutely necessary that it should be ground fiat, and parallel 
on both sides (if not a Laske or plate diamond), so that we 
may be enabled to see through it, and try it as opticians try a 
piece of flint glass: without this pre[)aratory step, it will be ex¬ 
tremely dangerous to commence the process of grinding, for 
many diamonds give a double, or even a sj>ecies of triple refrac¬ 
tion, forming two or three images of an object; this polariza¬ 
tion of the light, arising from the primitive form of the crystal, 
of course totally unfits them for making lenses*. I need not 
observe, that it must be chosen of the finest water, and free 
from all visible flaws when examined by a deep magnifier. It 
was extremely fortunate for diamond lenses that the first made 
was free from the defect of double vision, otherwise diamonds 
en masse might at once have been abandoned as unfit for opti¬ 
cal purposes. The cause why some stones give single vision, 
and others several peculiar refractions, may also arise from 
different degrees of density or hardness occurring in the same 
stone. Diamond-cutters are in the habit of designating stones 
male and female, sometimes a he and she (as they ha^e it) 
are united in the same gem,—^their he means merely a hard 
stone, and their she a soft one. "When a diamond which will 
give several refractions is ground into a spherical figure and 
partially polished, it is seen by the microscope to exhibit a 

* There are fourteen different ciystalUne forms of the diamond, and of 
this.number, from the laws which govern the polarization of lig^ht, the 
. ootbhedron and truncated cube are p^bahly the only ones tliat will nve 
single vision. It is unfortuhMdjf difficult to procure rough dia* 

' monds in this country, so we .are compelled to use stones already cut, 
and to subject them to trial in the way mentioned in the text. 
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«^ppearaiice of an aggreration of minute shivery cris- 
flaws, sometimes radiatcq a^d sometimes in one direc- 
titm# which can*never be polished*out: I believ^ I could dis- 
stinguish with certainty a bad lens from a good one by this 
phenomenon without looking through it*. Precious stones, 
from their crystalized texture, are liable to the same defaettr fl5i* 
optical purposes as diamonds. • 

Having ascertained the goodness of a stone it must next be pre- 
pared for grinding ; it will in many cases be advisable to make 
diamond leases plano-convex, both because this ligure gives a 
very low aberration, and becavise it saves llie trouble of grinding 
one side of the stone. It must never be Ibrgotteii, that it may 
be possible to neutralize the naturally low spherical aberration 
of a diamond lens by giving it an iinpro])er figure, or by the 
injudicious position of its sides in relation to the radiant. 
When the lens is to be plano-convex, cause the flat side to be 
polished as truly plane as possible, without ribs or scratches; 
for this purpose the diamond should be so set as to possess the 
capability of being turned round, that the proper direction with 
respect to the lamina? may be obtained: when the flat side is 
completed, let the otiver side be worked against another dia¬ 
mond, so as to be brought into a spherical figure by the abra¬ 
sion of its surface. Wlien this is accomplished, a concave tool 
of cast iron must l)c formed of the retpiired curve in a lathe, 
having a small mandril of about ,‘,-ths of an inch in diameter, 
and a velocity of about f>0 revolutions per second ! The dia¬ 
mond must now be fixed by a strong hard cement (made of 
equal parts of the best shell lac and pumice-stone powder, care¬ 
fully melted together without burning) to a short handle, and 
he.ld by the fingers against the concave tool while revolving, 
'rhis tool must be paved by diamond powder, hammered into it 
by an liardened steel convex punch: when the lens is uniformly 
ground all over, very line sifted diamond-dust carefully washed 
in oil must be applied to another iron concave tool (I may here 
remark, that of all the metals which 1 liavc used for this pur¬ 
pose soft cast iron is decidedly to be preferred) : this tool must 

* As q;iany amattiW's of science rtught taike an interest in tlie inspection 
of the peculiar effect, these lenses have on transmitted light, 1 sliall be 
happy to exhibit tliem, as also the perfect lens. 

n n>. 
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be supplied with the fiqest washed powder till the lens is com¬ 
pletely polished. During the process of grinding, the stonfe 
should be examined by a magnifying lens, to a^ertain whether 
the figure is truly spherical; for it sometimes will occur that 
the edges are ground quicker than the centre, and hence it will 
the form of a conoid, and thus be rendered unfit for 
microscopic puq)oscs. 

The spherical aberration of a diamond lens is extremely small, 
and when compared with that of a glass lens the difference is 
rendered strikingly apparent. This diminution of error in the 
diamontl arises from the enormous refractive power possessed 
by this brilliant substance, and the consequent increase of am¬ 
plification, with very shallow curves. The longitudinal aberra¬ 
tion of a plano-convex diamond lens is only 0.955, while that of 
a glass one of the same figure is I.IGO ; both numbers being 
enumerated in terms of their thickness, and their convex surfaces 
exposed to parallel rays. But the indistinctness produced by 
lenses, arises chiefly from every mathematical point on the sur¬ 
face of an object being spread out into a small circle; these 
circles, intermixing with each other, occasion a confused view 
of the object. Now this error must necessarily be iu the ratio 
of the ureas of these small circlets, which being respectively as 
the squares of their diameters, the lateral error produced by 
a diamond lens will be 0.912, while that of a glass lens of like 
curvature is 2.775; but tlie magnifying power of the diamond 
lens will be to that of the glass as 8 to 3, their curves being 
similar; (or, in other words, the superficial amplification of an 
object, with the perfect diamond lens before mentioned, is 
22500 times, while a similar magnifier, made of glass, amplifies 
only 3136 times, reckoning 6 inches as the standard of distijict 
vision:) thus the diamond will enable us to gain more power 
than it is possible to procure by lenses of glass, for the focal 
distance of the smallest glass lens which can be well made is 
about the ^’^th of an inch, while that of a diamond, worked in 
the same tools, would be only the T-J-yth of an inch. 

If we wish to compare the aberrations of the two lenses when 
of equal power, the curvature of the glass must l>e increased; 
.^'and as it is well known the lateral aberration increases inversely 
r.as the square of the radius, (the aperture and position remain- 
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ing the same,) the aberration of the difimond lens will only be 
about-gVfh of that produced by the glass one, even when their 
thickness is th^ same; but as the curvature of the diamond is 
less, the thickness may be greatly diminished. 

The chromatic dispersion of the adamant being nearly as low 
as that of water, its effects in small lenses can barely bem|fpfe- 
ciatcd by the eye, even in the examination of tftat valuable class 
of test objects, which retjuire enormous angles of aperture to be 
rendered visible, which it is evident must be of easier attainment 
by diamond magnifiers than by any other sort of microscope. 

A mathematical imestigation of the Spherical aberration of 
the diamond when formed into lenses, 1 ho()e lo lay before the 
public at a future opportunity. The comparative numbers 
here talwm from the longitudinal aberration are, I believe, 
sufficiently accurate for practical purposes, 

18, Picket-Streetf Strand, 


Analysis of a upwly-discoecred Sprinij^ at Stanley, near 
Wnkrjidd. —J5y Mr. William West. 

Minkiim. springs, dependent for their characteristic properties 
on cajboiuite of soda, appear to have been little noticed by 
chemists, and to have been still less attended to as curative 
means ; at least in proportion to the midtitiuki of cases in which 
that sul)stance is administered in various other forms. Indewl 
the inference to be drawn from the silence respecting the 
inodes of analysis adapted to such waters in our best elementary 
treatises, is that they luive hitherto been very seldom met with. 
In one district, however, of Yorkshire, carbonate of soda is of 
frequent occurrence;; it is found in the ordinary springs; often 
at the same time with substances with which, in artificial solu¬ 
tions, or when concentrated, it would be considered wholly 
incompatible; Avhilc at other limes it is Uic predominant, or 
the only remarkable saline constituent. An analysis of a water 
of this kind, know^n by the name of the Holbeck Spa, ha^ 
lately been published in the Annals of Philosophy, by my friend 
P). S. George; similar springs ore found, 1 understand, as far 
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westward as Bradfoi'd; they are numerous from the borings 
in and near Holbeck; while eight miles south, a water si*- 
milar in its character, but differing in contaiirtng about twice 
as much alkali in the same measure, has been discovered at 
Stanley. 

two miles from Wakefield, near the Abcrford or York 
road, is an andient mansion called Hatfield Hall; near the 
park or inclosure of which, in boring for coal, the spring in 
question suddenly gushed up, when the workmen hml got to 
the depth of eighty yards, and has continued to run spontane¬ 
ously, in all seasons, Uttlie rate of six gallons per minute. 

The water at the s])ring is limpid and very sparkling; the 
portion which is allowed to escape, deposits upon the trough 
and in the channel through which it runs a quantity of sulphur; 
the smell is that of sulphuretted hydrogen; the taste, from the 
stimulus of the bubbles of gas modifying the softness of the 
alkali, rather pleasant than othei^viso. 

The appearances preseided by rc-agents arc,— 

With tincture of soap, a slight opal(?scence. 

Nitrate of stiver, im abundant precipitate, partially re-dis- 
solved by pure nitric acid. 

Sulphate of silver, a precljjilatc only partially soluble in 
nitric or acetic acid. 

Muriate of barytes, a slight precipitate. 

Lime-water, a precipitate soluble with effer\'escence in acetic 
acid. 

Oxalate of ammonia, no precipitate. 

On boiling, a slight pellicle appeared, soluble in nitric acid. 

Carbonate of ammonia^ no precipitate, nor any on the sub¬ 
sequent addition of phosphate of soda. 

The water restored the colour of litmus paper slightly 
reddened. 

With tincture of galls and ferrocyanate of potash, no change. 

With muriate of lime, the water remained unchanged until 
heated; but when boiled, a copious precipitate took place. 

\(^hen concentrated by boiling, the water reddened turmeric 
paper, and effcrvcsce'd strongly on the addition of an acid. 

. Nitromuriate of platina produced uo precipitate, however 
f^ncentrated the water might be. 
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The results of the previous experi^pents indicate the pre¬ 
sence of 

Soda, • Lime in small proportion, 

Muriatic acid, No magnesia, 

Sulphuric acid, No iron, 

Carbonic acid, No potash. 

A. To ascertain the proportion of sulphftric acid, sixteen 
ounces by measurci, previously saturated by acetic acid, were 
treated with muriate of barytes ; the precipitate, washed and 
dried, weighed one grain; this indicates, in the imperial gallon, 
3.2 grains of sulphuric acid, equivalent ft> 5.B sulphate of soda, 
dry, or 13 grains crystallized. 

B. For the muriatic acid ; nitrate of silver, added to six¬ 
teen ounces of the water boiled, and the alkali previously satu¬ 
rated, gave a precipitate weighing 2.8 grains; reduced to the 
proportion in the imperial gallon, this amounts to 26.9 grains 
chloride of silver, equivalent to 11 grains chloride of sodium 
(inurialc of soda.) 

C. The crystalline pellicle separated from a pint of sixteen 
ounces, on boiling, weighed 0.2 grains. 

This was carbonate of lime; but in the water the lime would 
be combined with muriatic acid, forming 0.22; or, in the impe¬ 
rial gallon, 2.1 dry chloride, or 3.75 crystallized muriate of 
lime. 

D. The precipitate formed on boiling with muriate of lime, 
weighed from the pint, 3.G grains ; from the imperial gallon, 34.6 
grains; showing the water to contain in that quantity a car¬ 
bonated alkali equivalent to 53 grains of dry» or 59.5 crystal¬ 
lized bi-carbonate of soda. 

E. Muriate of barytes, added to the water left on evapo¬ 
rating sixteen ounces to two, gave a precipitate weighing 8.2 
grains; deducting one grain for sulphate of barytes, as found 
in experiment A, we have 7.2 carbonate of barytes; this indi¬ 
cates in the gallon 53 grains of dry, and 59.5 of crystallized 
carbonate of soda, os in the last experiment. 

Lastly, a pint of sixteen ounces of the water, evaporated to 
dryness, furnished in three trials of saline residuum, weighed 
after short exposure to a dull red heat, six grains, or 57.6 from^ 
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the imperial gallon, Npw we have seen that this would con¬ 
sist of 

5 M Dry sulphate of soda (dxp. A), 

11. Chloride of sodium (— B), 

1.9 Carbonate of lime (— C)> 

18.7 
38.9" 


57.6 


The remainder, 38.9, having been converted by the heat into 
proto-carbonate of soda, is equivalent to 54.5 dry, Bl grains 
crystallized bi-carbonatc, agreeing nearly with the quantities 
found from experiments D and E, 

Following, as 1 do, that doctrine which supposes the bases 
to be distributed among the acids in a mineral water in the 
combinations v/hich possess the greatest solubility, we must 
suppose the lime to be in the state of muriate; we shall then 
have to diminish the muriate, and increase the carbonate of 


soda: so that on this view, the saline constituents of an imperial 
gallon, in the state in which they exist in tlie water, are,— 
Soda in combination with carbonic acid, equivalent to 


bonate of soda 
Sulphate of soda 
Muriate of soda (chloride 
of sodium) 

Muriate of lime . 


5G 

gr. dry. 

B2.5 crystallized 

5.8 

ditto 

13 

ditto 

8.75 

( ditto 

8.75 

ditto 

2.1 

ditto 

3.75 

ditto 


The gaseous contents of the water consist of variable pro¬ 
portions of carbonic acid, sulphuretted hydrogen, and carburet- 
ted hydrogen; the latter gas is continually emitted from the 
spring, in greater quantity than the water can absorb ; and a 
portion of the other two ^.Iso escapes from its surface. I have 
made many experiments on the gas, separated by boiling; but 
find the results, as I might anticipate, altogether inconclusive 
and uncertain. In waters containing, as at Harrogate, these 
gases with muriates or sulphates, boiling may be expected 
almost wholly to disengage ^em; but in this case the affinity 
of soda in dilute solution, is likely to retain the carbonic 
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acid, and even to cause a (legomj)osiLion of the sulphuretted 
hydrogen, so as to prevent our obtaining, in a gaseous form, the 
quantity really existing in the water, and imparting to it sen* 
sible or medicinal properties. 

On the subject of medicinal qualities I am at all times 
cautious of giving an opinion : but I may observe, lirst?^tmt as 
this spring is dissimilar to any of those whicli have already at¬ 
tained celebrity, so none of them can form a substitute for 
this; it is not Harrogate, or Cheltenham, or Buxton, or Tun¬ 
bridge water: the alkaline springs of the West Riding, of which 
this is by far the strongest, stand as medicinal waters hitherto 
alone; the active ingredient, the bi-carbonato of soda, being 
spoken of in chemical works, as “ rarely found in mineral 
waters.’* 

Secondly, from the known properties of this substance, car¬ 
bonate of soda, and the frequency of its administration in a 
long train of arthritic, calculous and dyspeptic complaints, the 
water must be highly useful as an anti-acid and as a diuretic; 
and as the advantages which native mineral waters possess 
over artificial solutions of the substances, in the great degree 
of dilution, and the impregnation with gases, and still more in 
the adjuncts of leisure, exercise, pure air, regulated diet and 
early rising, are of especial consequence in the latter very nu¬ 
merous class of diseases, those called stomach and nervous 
complaints; we may fairly suppose that such a spring will be 
found to be a valuable addition to those previously known, 
applying, as it does, to cases of such frequent occurrence. 


Observations on the State of Naval Construction in this 

Country, ^ 

It appears that there is at present a tendency to improvement 
in every branch of science; monopoly in intellect may now 
be said to be vanishing; and empiricism is obligedlo seek dark 
corners, to escape the light which is penetrating into regions 
from which it had but very lately been excluded. The admi¬ 
nistration, too, encourages advance of knowledge; yet notwith-i 
standing these favourable circumstances, there still exists, 
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some minds, an inaptitude of scientific perception, which induces 
unwillingness to acknowledge the advantage that results from 
the application of the exact sciences to the usefuf arts. 

This neglect of scientific,,principles is nowhere more manifest 
than in the affairs of naval architecture, and it is not confined 
to {B?Iloyal Navy, but extends also to our mercantile shipping; 
and hence it is tnat.oiir commercial marine is in some respects 
behind foreign nations, especially the Americans, in the forma¬ 
tion of its ships ; our merchantmen are, almost without excep¬ 
tion, the most unsafe* and slowest ships in the world. The 
a^ip-owners, therefore, Vould do well to consider this circum¬ 
stance, and endeavour to^de^'ise means of introducing science 
into the merchant yards. The establishment of the new 
university in the metropolis affords an opportunity of doing 
it at a comparatively small expense, by the foundation of 
Lectures on the theory of Naval Architecture; and the 
support even of a separate institution in the vicinity of the 
merchant yards of this great port, for the education of ship 
surveyors, would soon be repaid by the improved character of 
our merchant shL[)ping. 

If the science of Naval Architecture depend on certain 
physico-raathematicfd laws, as no doubt it does, it is monstrous 
to imagine for a moment that such laws can be developed by 
a flight of fancy, or that a man is bom with an intuitive optical 
perception of the.lines of least resistance, &c., or, in the jargon 
of the craniologivsts, that he has a naval-architectural bump on 
his skull; yet one would think that such was the case, >vheu 
we see men, we cannot say philosophers, start up and loudly 
assert that they are in possession of the secret of construction; 
and they are believed because their hypotheses are never sub¬ 
mitted to the examination of those who are capable of detecting 
their fallacy. 

The Experimental Squadrons have, with a multitude of per¬ 
plexing results, elicited, it must be confessed, at least an 
interesting fact, viz. that there has been an establishment 
seventeen years in this country, in Portsmouth dockyard, for 
the scientific education of naval architects, for the Royal 

•* By referring to Lloyd’s List, it will a'ppear, upon a moderate average, 
^that three Engl^h m^haut vessels are lost every two days I 
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Navy.* ' From the plan of educatiop, as laid down by the 
Commissioners pf Naval Revision in 1810, it appears that, to a 
requisite knoifrledge of the practice of their •profession, the 
gentlemen composing tliis body of naval constructors unite a 
sound and competent one of its tkmry^. 

It can only be from such a source that we can looWsi^tli!^ 
improvement of our men of war, and it is td^be regretted that 
every means should not be taken to avail ourselves of it: but 
unhappily such is the force of prejudice tliat, unless some alter¬ 
ation should be adopted in this institution, it will be in vain to 
expect advantage from it. . 

The objection urged against this estaldishmcnt, namely, that 
the scientific education it gives to its members precludes them 
from the attainment of a due knowledge of the practical con¬ 
struction of our ships, is so absurd, that none but weak or 
jealous minds could ever have brought it fonvard. Shall it be 
laid down, in the present age, as an axiom, that a profound 
ignorance of the principles of his art is the one thing essential 
to the formation of what is generally meant by the term prac¬ 
tical man P” Wo contend that, having made, in vain,J a long 
and most indulgent trial of a system without science, if we may 
use such an expression, we must extend to one in alliance ^Yith 
il, a like patronage, before we can be allowed to pronounce a 
fair and legitimate judgment upon its efficiency. 

But even in the peculiar path in which the naval architects 
educated at Portsmouth might be supposed to excel, we do not 
lind that any opportunity is allowed them to come forward, nor 
sliall we see this until some effort is made by the heads of our 
naval departments, to allow a broad and open competition to 
take place. It may be urged, that the learned Professor at 
Portsmouth (Dr. lmnfi.n) in himself includes all that can have 

• See No, n. of the Naval and Militaiy Magazine, published in June 
last. 

+ This will be readily acknowledged by those who will chpose to read 
the “ Papers on Naval Architecture,” and the “ Essays and Gleanings 
on Naval Architecture,” two periodical works proceeding from the mem¬ 
bers of this institution. ' 

X See the Third lieport of the Commissioners of Naval Revision, and 
the Resolutions of the Society for the Improvement of Naval Architec¬ 
ture, in which the old system of providing ship-builders for the Royal 
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possibly been taught or^ understood in the establishment over 
which he presides, and that tfierefore he is the representative ' 
of it in the late? and preserit trials for the palm 6f excellence ; 
but we cannot by any means assent to this: many of the 
students must ha ve left his tuition seven, eight, and nine years, 
'^^d^Saast be between thirty and forty years ot' age; and it 
would be Strang^ indeed, if during such a period, and in the 
prime of life and intellect, some of these, if not all, had not 
cultivated the science after their own bent of mind, and formed 
original ideas on the subject: we say, therefore, that Dr.- 
Inman's constructions (;annot be called the proiiii.cilon>af the 
establishment—they are merely the elTort of one whose 
attention it appears is distracted by a multiplicity of occupations, 
and can only, along with the vessels of Capts. Symonds, Hayes, 
and Sir R. Seppings, be deemed criterions of the j>articular 
views j)f an individual. 

Mysticism, and ignorance always accompany each other; 
and we may reckon that in proportion as the latter disap¬ 
pears from amongst our ship-builders, so will the absurd 
vagaries of the former recede, and the subject be placed 
at last on the true principles of philosophical induction, 

_ instead of the caprices of imagiiialion. We look forward, 
therefore, to this new body of naval architect^ for the expulsion 
of all quackery from their j)rofession, and for the exposition 
not only of what we really do know, but also of what we do not 
know about it: this is the only way to arrive at truth, which 
■ should be the sole object of all investigation; but which we 
are a&aid has hitherto been sadly garbled ami perverted 
wherever it has had to do w'ith naval architecture in this 
country* 

But we repeat that we do not see that the nation is at all 
likely to benefit from the science or exertions of those gentle¬ 
men so long as they are placed in situations where a superior 
education can have no other effect than producing disgust and 
chagrin in the mind of the possessor; "and if the institution at 
Portsmouth be" designed for no better purpose than that of 
supplying house-carpenters, joiners, and still more inferior 
•C^lzi^es, with foremen, it had better be abolished. Some would 
,i:egard it, as at present used, as a gross mockery on the public 
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at whi>se expense it is supportejJ; it is certainly a chiel one 
of those TVho hate been indnced, by the fair and brilliant pros¬ 
pects held out fo them of support and encours^ement, to devote 
their lives to this branch of the public service. 

- •'■'But to return to the Experimental Squadron: it is with regret 
that we mu it conclude, upon a careful consideration fifat*' 
although the v^xperiments are carried on wUfit so much vigour 
and interest, they arc evidently founded on imaginative views, 
and thai, riiere cannot exist any thing like legitimate data where 
so many failures and ‘anomalous results obtain. Who can read 
the accxHiii^ oi the first Experimental Squadron^, without im¬ 
mediately’'perceiving 'that the constructors of the contending 
vessels, however sanguine each might have been of the success 
of his particular fancy, met with nothing hut thef most perplex¬ 
ing results ? We see sometimes one and sometimes the other 
vessel claim the palm of excellence, and linally leaving |h6 sub¬ 
ject as much in the dark as ever. This is the natural conse¬ 
quence of the non-application of inductive philosophy to the 
question before us, and the most im])ortant conclusion that can 
be gathered from the experiment is, that we have begun at the 
wrong end, and that it is high time to employ analysis instead 
of synthesis to effect the desired objects: for in tlie present 
state of the theory of naval construction in this country, there 
arc yet no <lata existing to effect with precision and confidence 
the syntlietical composition of a ship. 

We cannot refrain here from noticing the paucity of informa¬ 
tion contained in the reports hitherto made on the first Experi- 
mentid Squadron. The best one*^ is but little removed from a 
ship’s log book, and in some respects is inferior to it: it is of 
such a scanty nature, that we can scarcely inform ourselves on 
any point, and that only in a relative degree, of the qualities of 
the vessels composing it: we cannot find out any mention of 
their ahsolnte velocities on the different points of sailing, which 
is a most important omission. We are neither informed in what 
way the observations were conducted, whether they were made 
simultaneously or not: unless Uie fwffter, any attempt at com¬ 
parison must be very doubtful, if not entirely fallacious. Cir¬ 
cumstances of wind and weather may very widely dltor in the 

♦ Vide No. 1 of tlie Papers on Naval Architecture, 


^ .1 Ohsmaiitna on the State of 

coarse of a short tinie,<and ev^ry endeavour at legitimate ana¬ 
log be destroyed by such variation. We strongly suspect that 
this is one cause of perplexity ; and another prolific one is the 
vague idea given of the strength of winds by nautical language. 
Nothing but the determinations of the anemometer should ever 
be'^iibwed to app<^ in an account of such experiments. Every 
circumstance attendant on the quantity and trim of sail, the 
heeling, the-rolling and pitching of the ship, position of the 
rudder, &c. should be accurately ascertained and tabulated; 
for it' is next to an impossibility and a wilful w'aste of time to 
attempt to institute comparisons without pursuing a system of 
tabulated results, which should be kept in the same form on 
board each ship. 

We must also express our regret that the scientific professor 
at Portsmouth does not appear.to have ascertained the position 
of the .|^ntre of gravity of any of his ships, with regard to 
height, by the simple and easy experiment long known in prin¬ 
ciple, and described lately with geometrical rigidity in two or 
three publications by some of his pupils*. The knowledge of 
the position of this point would- have placed him so far above 
his competitors, in so many important particulars, that we are 
surprised he should have thrown away his advantage, and de¬ 
scended to a level with his less scientific opponents. We are 
afraid that, here again,^ imaginative views have stepped in, and 
taken the sober mathematician from the only path by which 
excellence can foe attained. We are at a loss to conceive how 
the stabilities of his ships can be said to. be ascertained without ^ 
the knowledge of the position of this point. 

’ Some of . the obscurity which pervades this difficult subject 
may be overcome, as to broad and general principles, by atten¬ 
tively and coolly obsei^'ing the progress of marine architecture, 
since the introduclion of cannon into naval warfare, and more 
particularly during the last century and a half. Wc shall then 
clearly perceive that the French, who, as early as the beginning 
of the reign of Louis isLlV., employed men of first-rate talent 
in th^ir naval arsenals,%nd neglected no opportunity for the 

"w 

* Vide Annals of Philosophy, for November, IS26 ; No. 1 of ihe 
Papers bn Naval Arehitecture, and No. 11 of the Essays and Glean- 
iners on Natal Architecture. 
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advancement of science in them, ^increas^d and kept increasing 
the dimensions of their ships, more especially the length, the 
ratio of which td the breadth has been augmentccf by them from 
about 3^.1, to 4.1 within the last century. While this princi¬ 
ple was acted on, the improvement of their ships was gradual; 
and by referring to our own progress in the art, in tardy 
tion of the practice of the French, we shall likewise conclude 
that our navy has derived precisely similar advantages from the 
same causes. Here we have at once two grand but concurring re¬ 
sults derived from an experiment^ not made on one dr half a dozen 
different vessels, but on the whole navies*of the two most pow¬ 
erful maritime states in the world : and if to these we choose to 
add the result of the practice of the same means on the Spa¬ 
nish and other navies, we might surely be warranted in saying, 
from this broad but certain analysis of facts, that, in relation 
to the hull, the general increase of dimensions, with a greater 
relative length, is one cause of the improvements that have 
been made in the sea-going qualities of the ships composing 
the fleets of the present maritime powers : the question there¬ 
fore that remains to be <lecided on im relation to this principle 
is, whether we have arrived at its utmost practicable limits, or 
rather, whether we have arrived at the maximwn of improve¬ 
ment it is capable of producing. 

This brings us again to the experimental squadrons, as far as 
they are connected with, and illustrative of, our observations; 
and the first question naturally put fon^’ard about them is, 
^whether there be any tiling very peculiar in the formation or 
dimensions of the rival vessels ? We suspect that the answer 
cannot otherwise than disclose, that neither in principle, dimen¬ 
sions, nor in the formation, can they be said to differ very ma¬ 
terially from each other, or fi*om ships of the common construc¬ 
tion : indeed we perceive in some a retrogression of ideas and 
a violation of the princi[)le, that the increase of the ratio of the 
length to the breadth, in conjunction with a general increase of 
dimension;^ has been a predominant cause of improvement. 
The fact also of so immaterial a difference necessarily includes 
a system of masting and sails equally confined, and totally ina¬ 
dequate to produce any great superiority of sailing, over ships 
to which they are so nearly equal in principal dimensions. 
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After so many years^of trial with the present nearly invaria¬ 
ble set of principal dimensions, during which period it may be 
said, that every possible contour of hull has be9n experimented 
on with them, we are inclined to think that almost all has been 
done that could be done under such restrictions, and that some 
gs^atrstep must be made in one or other of the principal dimen¬ 
sions themselvefe, with correspondent alterations in the masting, 
before we can expect to see a decided and great improvement 
in the sailing of our ships. The depth is an element which has 
arrived at its limit from very apparent external caiises; but the 
length and breadth remain to the skilful constructor without any 
to his endeavours; and he has only to accommodate 
to each other in the manner most conducive to ve¬ 
locity, whi^in our opinion is the very capital object of naval 
construction, Wth in ships of war and of commerce. That it is so 
in the fonner, no one will, we apprehend, on due reflection deny; 
but therd will be many who will assert that it cannot Ixi ob¬ 
tained, in the latter, without a sacrifice of capacity,‘which will 
defeat the object of carrying large cargoes: to this we may 
reply, that If it vessel with an expense of one quarter the capa¬ 
city can make three voyages instead of twOy will not the mer¬ 
chant be still a considerable gainer in capacity, and still more 
so by a ready return^of hisscapital* ? 

All observations on well-conducted experiments concur in 
proving that velocity is gained by increasing the length, to a 
much greater degree in relation to the breadth, than has ever yet 
been done in ships; and that the increase of the same element 
contributes to their weathering powers is too obvious to need in¬ 
sisting upon : it is also generally advantageous, when not carried 
to an extent which would seriously retard the manccuvring of the 
ship. This limit has not yet by any means been determined; 
for it must be recollected, that although the additional length 
increases the resistance to rotation about a vertical axis, yet 
the power of the sails tp give rotation about the same is also 
increased, although not m so high a ratio. The power of the 
rudder to produce rotation is also greater in a long snip than in 

• Foreign nations, and more particularly the Americans, find their 
advantage iwhaving swift merchant ships, and therefore our assertion is 
warranted by facts. 
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a short one, not only on account of ijie greater distance it is from 
tlie axis of rotatiot^ but also on account of the greater velocity, 
and the more direct impulse of thi; water on it. 

' The increase of the ratio of the length to the breadth to pro¬ 
duce velocity should not interfere with the increase of breadth 
necessary to produce stability or capacity ; for both these qda-'^ 
litics, varying as higher powers of the breadth, a very small in¬ 
crease of breadth may be attended with a considerable increase 
of length, [f we compare the Calcdonin/s (120 guns) dimen¬ 
sions with those of the Hoyal George and ()uecn Charlotte*, 
of S.78H atitl L780, we shall liiul, that 13 or 14 timed much 
length as breadth has been added to the first rates of QUr nauVjr^ 
Jf we refer to the dimensions of the Commerce de MarsCilJpsj' 
and those of ihe next preceding lliree-deckor of the French 
navy ((’or instance, the Ville de Paris|, taken in Lord Rodney’s 
action), we shall find that the I'rcnch naval architects gave in 
lier 21 time^as much increase to the length as to the breadth. 
Jl' this could be done with safety in a three-decked ship, >^'ith 
such a vast top weight, much more could it be carried advan¬ 
tageously into effect in ships of (wo decks, and frigates; but we do 
not find, in the latter classes of the shi[)s of the French navy, the 
inci-ease of length to go beyond six times that of the breadth. 
If we n'fer to the Old Bellorophon, built in 1772. and the New 
Bellerophon, built in 1819, we shall find an increase of 24 feet 
ill lengtli, to 1.58 feet increase of breadth ; or the former more 
than 15 times the latterj. 

To those who oppose the objection that a greater length than 
at present used ivould make the mana'uvring of a ship too 
slow, we answei, that us the Caledonia and the present first 
rales of our navy, although from 10 to 15 feet longer than 
our two-deckers, are found to be capital ships in this respect, 
Ihero is a sure ground to believe, that the addition of 20 feet in 
length to the present two-deckers would not render thoit* cele- 

r 

K 

r- 

* Crtlvdoipa, length 205 fvd, fireadth .53.5; Royal George, length 187 
feet, breadth 52.33 feet; Queen Clmriotte, length 190 feet, breadth 52.33 
feet. 

t Ville de Paris, length 185.62 feet; breadth ,52.7 feel; Commeree de 
Marseilles, length 208.33 feet, breadth .54.79 feet. 

% OldBellerophon, length 168feet,breadth47.33feet; NewBellero* 
phon, length 192 feet, breadth 49 feet. 

JULY — OCT. 1827. • U 
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rity of evolution less, than tfeat of the three-decker; and since, 
from the reduction of weight aloft, the centre of gravity would 
be lowered,*aiid the displacement required to be less, a some¬ 
what smaller breadth might be allowed to a two-decked ship of 
206 feet long, than to one of 196 feet (especially since the 
TJifltntity of sail, remairung the same, is lowered by one whole 
depth between deck), a smaller midship section would be, cceteria 
paribus, requirerl ; the velocity of this ship might he consider¬ 
ably increased. Nothing however can be precisely determined 
on, with such a complication of circuinslaiices, iK'.yond agtmeral 
idea. Calculation *and a strict analysis of .shi])s must be re¬ 
sorted to, in order to fill uji the outline of our reasoning. 

^ut for the same mason that we imagine that an addition of 
20 or perhaps 40 feet would not sensibly injure tlie celerity of 
manoeuvring of our two-deckers, we should think that the same 
increase of this dimension might be tried witliout much risk to 
our first rates, with an increase of breadth not exceeding 
part that is given to the length. 

We repeat that the very capihil object of the science of 
Naval Construction is cclocliy, and we are decidedly of opinion 
that it is attainable in a much higher degree than at present, 
without compromising other necessary qualities, for which we 
have the concurrence of facts as far as they go. 

The Anglo-Americans, in the last war, took every possible 
advantage suggested by views similar to tliose we have been 
adverting to, in the coustruclion of their laige frigates. Tliey 
had, it may be said, to create a martial navy, and they had to 
oppose it against fearful odds; but, free from the prejudices 
and errors so blindly cherished by their opponents, and which 
constantly oppose reform by always declaring the present prac¬ 
tice to be the best, they did not retread the old path, but began 
at its last step, and boldly advanced on this principle into all 
the branches of the art. They built vessels upon the most en¬ 
larged dimensions, and of a superior weight of metal, and gave 
an increased ratio of length to tlie breadth. The result of such 
a procedure, justified the confidence of the American naval 
architects in only one maxim, founded upon the scientific ob¬ 
servation of facts, and may give us a faint idea of what might 
be effected by a still more enlarged and mathematical analysis.. 
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Our frigateB were so inferior to tlieirs iiiocvcry way, that they 
brought nothing but disasters uj)oii us, (jxtxipting in the action 
between the Shannon and Chesapeake, and one or two others, 
where, assured by their previous successes, our gallant oppo¬ 
nents threw away the advantages possessed by their ships, by 
coming to close quarters at once, and deciding the contest bland 
to hand.—Our ships of the lint* could licver bring tliese frigates 
to action, and owing alone to their extniordinary sailing, did 
they evade and njock a large* British fleet. Wt* were hnally 
obliged to build (iO-gun frigates afier their juethod, but when 
it was too lat(> for the exigency of the period; anil thus it has 
tivt'r l)(*en our fate, tor want of science in tlu* eoiistructors of 
our navy, to Ibiknv the steps of our enemies at a humble dis¬ 
tance, and to l)c only tlien driven out of tlie old track by a 
terrible exjierience of its itudiicienev. 

Nor have the Americans stop[)e.d here ;—Mr. Huskisson 
plainly tolls us that “America is, v' 'r after year, augmenting 
its military marine, by building ships of war of the largest 
class*.” According to CajH Hrenton, they have Imilt a first- 
rate I of 215 (i*et Iciuitii on the gun deck, and 5(5 feet hroadj, 
to carry 42-j)omjders on the lower de.ck, and 32-pounders on . 
the other decks. 

Our small class of 74-guu ships lately converted into frigates 
carrying/j»yV<y 32-pounder guns, we are fearful can only pixxlnce 
disappointment if ever brought against the American frigates 
(not by conversion, but by ('(mslrnct ’anf), which carry sixty~two 
guns of the saini) calihre, and arc I8f) feet long on the gun 
deck. 

Wc must, not fbrgi*t also tliat, cuir active neighbours the 
French have now adopted a most formidable description of 

* Vide this iioulletnaii's sj>oech on the Sliipping Interests in the 
House of (Jornnions, ^Iny 

t CHlled by (’apt. Hreiiton.ihe Ohio; hut it ai'pcar« from Lieut. He 
Hoos’ personal narrative, just published, that tlie Ohio is a two-docker 
of 102 jjuns. It is to be supposed, therefore,Jj^at the three-decker of 135 
guns, called the Pennsylvania by the latler» w the ship alludeil to by the 
fonnur. It is a matter of great regret that Lieut, de lloos has not*pre¬ 
sented us with the preelse dimensions of tliese ships. 

X These dimensions carry tlie ratio of the length to breadtli above < 
4ito 1. 
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frigates, with curvilinear st^ims*, and many other important 
improvements. They mount 60 guns and carp)nades—viz. 24- 
pounders on *lhe gun deck, and 36-pounder carronades on the 
flush deck.—rThe former calibre is equivalent very nearly to 
26, and the latter to 3911)s. avoirdupois. 

When we reflect on these circumstances, we cannot but feel 
that so many frigates of inferior Ib.'cc niid dimensions 
should be building in our dockyards. In time of emeigency 
they will only bring on us a repetition 4 !' former disasters and 
deliciency. We contend tliat, instead of building ships of only 
equal force to those of our rivjds, and tlms waiting for the 
developement of tkeir dosi^s before wc can vofituix? on a single 
step, we should build beyond them in c\ery respect. It must 
and ought to be recollected, lluit peace in these matters [)ro- 
duces a contest of intellect, and those will liave the advantage 
in it who attack instead of standing on the defensive. Wo 
ought to lead the way, and to he at the h(*ad of the maritime 
world, not in number alone, hut also in the individual force 
and qualities of our ships. 

Having expatiated on the advantages of an increased ratio 
of length to breadth in relation to the hull of a ship, we w ill 
just glance at some of the principal cllbcts it would have upon 
the masting ^nd sails; and heie again we conceive that Pro¬ 
fessor Inman has, in common with many others, reliriqiiislied 
the many good effects resulting from it, for the inadequate one, 
of being able to carry a somewhat greater quantity of sail, 
which must necessarily bo lofty, and which, (selling aside this 
detracting circumstance,) as the velocity of a ship varies only 
as ayraciional power of the surface of canvas spread, cannot 
produce the degree of fast sailing to he wished for, but at an 
immense and impracticable quantity of sailj. 

A greater proof of the inadequacy of the present system of 

* The French Admiral 'Willaumoz, in his “ Dictionnaire de Marine," 
published in 1820, says under the article Frigat<‘y that as far back as 
1804, he had proposed apian i'or a frigate o&the hugest size, vviih a 
round stem, wherein thequiirter galleries were suppressed: the first 
frigate upon his plan was built at Brest about 1821. 

- -f^As the square root, so that to get twice the velocity,/owr times as 
* much canvas must be spread; and tliis is the most favourable estimate 
that can be made. 
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lofty sail cannot be cited than the fact of its not procuring, 
under the most favourable circumstances, a rate of sailing 
rarely exceeding one-fourth the velocity of the wind. 

As the number of masts should be so reg\ilat.ed as to create 
facility in managing the canvas, which is well known to be at 
present hardly manageabk; in a gale of wind, on board large 
shi])s, from the enormous size of each individual course and 
top‘<xil, we should not hesitate, therefore, to have/owr ver¬ 
tical masts, its leeommended l>y Ilouguer, instead of three, in 
ships built in accordance with the j>rinciples we have been dis¬ 
cussing.' I’liifj would, ervieris ptirihus, require shorter masting 
and smaller yards, and the sailsi)cing much less, individually, 
would be more easily managed and not so liable to accidents. 

From what has been said, and the actual experiments now 
pending, it is apparent that the theoretic construction of ships 
is at a \ery low ebb in tliis coniitiy; yet a fine opportunity now 
presents itself, if wc choose to avail ourselves of it, for rescu¬ 
ing the nation from this generally acknowledged odium. liCt 
a proper use be made of the corps of Naval Architects we 
have, somehow or other, at last got, and let their exertions, under 
a degree of encouragement equal to that bestowed on the old 
ship-builders in vain for so long a period, be directed towards 
the improvement of their art. If they fail, they cannot claim 
the excuse of having their endeavours repressed; if they suc¬ 
ceed, as no doubt they will, in advancing their profession to 
something beyond inerii carpeiirtry, ue shall be enabled to bid 
adieu to the old and ruinous method of blundering, under the 
rcigu of which nothing but ilisappointmcut can er\'er be reason-* 
ably expecU;‘l. 

Wc have seen anil do still see tlie immense advantages de¬ 
rived by our country from the encouragement of those branches 
of science connected with its manufactures and agriculture ; 
and if we wLsli to k(H:p our present superiority, we must follow 
up vigorously this principle in all its universality. To the cavils 
of ignorance and hlj^olry against such a piode of proceeding 
we would answer^ in the words of one of the most enlightened 
members of the present administration, “ This countiy can^ 
not stand still, whilst others are advancing in science, in in- 
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diistry, in every thing which contributes to increase the power 
of empires, and to muUiy)ly the mfemis of contort and enjoy¬ 
ment to civilized man.”* 

Jt is to be hoj»C(J, therefore, that Nis Royal Highness the 
Lord High Admiral will extend to this n>ost important national 
instvtution, the S^*hool of Naval Architecture, the same vigilant 
afid scrutinizing eye that every otlier branch of onr nc.vaJ sys¬ 
tem is at this moinfmt ex{)eriencing from him, an-i that he will 
exteinl to it that fair pluy and onconrageintnit whach has 
hitherto been denied to it. As a seaman, he can fully ap})re- 
.ciate and understand how much the bad qnalitieR of a ship 
may neutralize the* best exertions of the most exptTienced and 
skilTul sailor } aiid, on the contrary, what a degree of confidence 
maybe insured fn naval'operations with excellent ships. We 
feel persuaded, therefore, that he will not allow others to think 
for him in a matter of*“sO much national importance, and thus 
allow private ends to interpose to the disadvantage of public 
v^c^vs ; b\it that he >vill itjvestigatc and judge for himself. We 
would humbly suggest to His Royal Highness to inquire into the 
individual Requirements and [)roiluctions, both of a theoretical 
and practical nature, of those who have been educated in this 
e.stablishnient, and he would soon he able to decide whether 
they be fitting or not for the important task of constructing 
our ships, and for the coiilldence and jirotection which we 
think we have shown has hith<;rto lieen ill-advisedly withheld 
from them. Such a lino of cT>ndncl wouhl very soon carry 
our naval architecture to a pitcli ol'oxcolhuice worthy of imita¬ 
tion, and instea<l of being indebted to foreigners for models, we 
should be able, with just pralc, to jioint to the productions of 
British science and intellect in this noble art. 


* Vide Mr. Ifuskisson's speech on the Slapping Interests. 
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[Commumcated bjr J. Mac CSRloch, M.U.> F. 11. S... &c. &n.] 

a 

Havin\ 7 ()oinTR(l put, in the former paper on this subject, the 
nature of ^he or places, of whatever ilescription, by which 
malarin tn it remains to notice a few othtn* circum¬ 

stances coriuM ■'* li with its natural history, a knowledge of 
■which i.s essential for the purposes of prevention ; and finally to 
de.sctibe such modes of prevention, applicable to these several 
circumstances, as have beeli found nsefnf in guarding against- 
the attack of diseases from this cause. Under the lii^t head, 
there remain to bo considered, the effects of climate and season;' 
the changes which occur in the j)roduction and propagation of 
malaria, from various natural and artiflcia] causes; and also, 
the various modes in which it is propagated. 

Ft has already been remarked, that a certain elevation of 
temperature was necessary to the production of this poison, 
though what the precise degree is, has not been ascertained; 
and as this is, chiefly, what distinguishes the regions or periods 
of the year which generate malaria, F need not make two divi¬ 
sions of season and climate. If, however, this temperature is 
hot fixed, it will perhaps s\ifFice for our pres(int pur]>oses to say 
that the greater part of Scotland, w’hether as to climate or 
season, seems incapal)Ie of generating the disease from this 
cause ; though there are exceptions of a permanent nature, or 
exceptions of climate, as was perennially true of the Carse of 
Gowrie before Its drainage; while there arc others which happen 
when, as in the; last year, there has born a peculiarly hot 
summer, and which are exceptions of .season. 

And thus- it is as to more northern regions; whore a hot 
summer becomes more than an e(pii\alenf. for an average low 
temperature ; as an example of >vbich, thei'C is no place where 
intermittents are more severe and abundant than at vStockholm. 
ilut the extreme of e\il from this cause occurs, as is well 
known, in tJie tropical climule.s; appearing almost j)ropor(io»ied 
to the heat of the climate, and what is important to observe 
to the moisture also. The destructive effects of certain parts of 
Africa, India, America, and so forth, are familiarly known; and 
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it is in Qiese country's especially, Uiat the diseases liom this 
source coustit\jte nearly the entire mortality of the human race. 
And thus, liuropc, it is in Spain, Italy, ^aiid Greece, and 
chiefly on their Mediterrunean shores, Oiat the activity of mal¬ 
aria scarcely yielcls to that of the intertropical cliinaU^s; while 
in France, llolUind, Gerjaaiiy, Hungsu^, and nith us, in a I'ar 
less degree, tlid ])roduction will be found regulated by the heat 
of the summers, all other circumshinces l)eing the .same. 

And if we thus aecouut for the variations in the (piantity ami 
virulence of diseases in any given country, for noted seasons of 
epidemic in the couu^iries which I liuve just named, ami for the 
great prevalence of fevers among ourselves during the last few 
years, and particularly in the last summer, there is aiiollier 
point of scarcely inferioi’ importance to he lahen into the con¬ 
sideration, independently of that whicli relates to peculiar 
winds as connected with the propagation of this poison ;—and 
this is, moisture. 

I need not repeat that water in some I'orm is necessary to 
the produc^tion of that f)eculiar vegetable decomposition which 
is the source of this poison; and so true Is this, that even in 
the^ tropical regions, the diseases from iliis ca\iso are nearly 
unknown'in districts of peculiar dryness, as they are in tlu; 
drier seasons of those countries. Thus, for (sxsimplc, Kgy[)t is 
free from such fevers, exce[)t at the period of the subsidence of 
the Nile, unless where, as at J^amietta, the cultivation of rice 
is pursued; and tlie same is true of Mesopotamia very remark¬ 
ably: and if I clan: not c.xtend tliose illustrations, 1 must 
remark that in all these cases, the action of moisture is two¬ 
fold, inasmuch us it not only accelerates vegetable cleccrnpo- 
sition, but renders the atmosphere u litter conductor of this 
I)oison. 

Taking these two caus(;s of the increase in the quantity and 
in the action of malaria, vve can explain many y>articulars which 
relate to its power in jnoducing diseases: and us the knowledge 
of these is important as fur as relates to tl^i main object of this 
paper, prevention, it becomes necessary to explain them at a 
litUe more length. 

; . As to season, the simplest case is that of the intertropical 
climates: and Africa oilers the plainest instance among the 
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whole. "Jliere, the malaria niid^ the ft^jer commence at the 
moment the rain falls; diminishing as the ground becomes 
thoroughly wetted, and recommencing as it driest The expla- 
iiation of all this ought to be obvious; and the same analogy 
governs all ihc hotter climates, as, though less conspicuously, 
it does our own ilence we explain, both as to our spring and 
our autumn, the cHbets of heat following raitf, or the reverse, 
and the (liseas(‘:s which are consequent on those cliangos: and 
thus it is, though more remarkably, in Italy, that a rainy 
autumn increases the number and severity of fevers; or, if the 
summer has been unusuullv dry, iKat the^ oihm do not appear 
till the comnu'ncement of the autumnal, or even the winter rains. 
And hence, also, even with us, the occurrence of a single rainy 
(lay or week, in llie mid.st of the heats, v\ill ])rodnce fevers; 
while tlie cflbc^t of this iiilluenco is such, that shoidd Iheixi (ivcii 
b(^ an entire rainy summer, and the subsequent one be hot and 
dry, this will be attended by an unusual production of malaria 
and disea.sc^. 

And if I cannot detail all the various modes in which 
these circumstances may he inodilieil, and how their effects 
may vary, it will be useful t(j make oiu‘ remark on an error as 
relating to it which is universal among ns. and into which even 
Lind has fallen. The error is, to think that the rain, the moisture, 
or the cold is itself the cause of the diseases which follow this 
state of things; while it is obvioitsly a case analogous to that 
of Africa, if le.ss severe, and the malaria is produced by these 
cin umstances on soils whicli i formerly pointed out, and which 
land, like (ivery one else, had neglected. Jliit if I mu.st pass 
over many interesting and useful conclusions to be drawn from 
these general principles, llu'rc is one fact which 1 must notice, 
and it is this:— 

In spring, the combination of Ireat and moisture, easily ex¬ 
plained, generates, most commonly, interinittenls; or the effect 
of the malaria at this scusoii dilfers from what it does in 
autumn: while as the heat advances and the ground drie.s, this 
kind of Ajvcr ceases to produced, a new species, or the sum¬ 
mer remittent, taking its place •when the heat and the moisture 
of autumn begin to act. But under peculiar seasons of heat 
and moisture with us, it sonietixnes occurs, as it has done 
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within the last years, that the^intermittent season runs into the 
remittent one, or there is no midsummer interval of freedom 
from disease while it has also happened, and in some parts of 
England in this last year, that what would have been intermit¬ 
tent fever in other vears has been n^mitlcnt; or tlie common 
fever has occupied the. whoU‘ summer, coiitinuously, even from 
March to \ovein])er, as is th(j case in the worst regions of 
southern l^uropo. 

Now, iinde'r these exceptions, which f was bound to explain, 
the commencement of intermittent, or of vernal ague, may be 
fixed about the middle or end of March, and its termination 
similarly in May; while that of remittent may be placed in the 
I)eginuing of August, and its termination with the middle or 
end of OcIoIkt. ttow these; periods may oth(;rwise be afFectefl 
])y the more or less insalubrious nature of the district or [)laco, 
will easily be judged of l)y those who will reflect for Ihein- 
selvos on what 1 dare not ex[)lain, lest. I should infringe loo far 
on my limits. All else that I can venture on, as to this part of 
the question in hand, relates to tlie (;fl'ects of the different 
times of the day on the production, propagation, or influence 
of malaria, aii<l it is one which is of no small importance in a 
practical \ iew. 

Whether th(; changes as to temperature and moisture whicli 
occur within the space of twenty-four hours, aficct the ])roduc- 
tion or pro[>agalioii of malaria, 1 will not here inquire minutely, 
from the fear of prolonging this very limited paper; but the 
general facts, as to its effects, are tlieso: Jf we commence with 
the sun on the meridian, there appears, even in the worst cli¬ 
mates, very little hazard of fever; while in Itjdy, it is believed that 
there is, generally, little or no hazard, except in some peculiarly 
pestilential place.s, and under particular kinds of inattention or 
neglect. Either the malaria is decomposed or destroyed by 
the heat, or else the air from its dryness ceases to be a con¬ 
ductor; l)Ut as evening a[>proaches, its influence becomes pow¬ 
erful and dangerous, being supposwl most generally to extend 
all through the night; while in some parts of that country it is 
a popular belief that it terminates before midnight, or with the 
precipitation of tlie atmospheric moisture. Whether this last 
opimoa is true or not, the general fact explains the popular 
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belief, and tmth, respecting the poisonoms effects of dew in (he 
hot climates; tlje supposed pernicious quality of this depending 
evidently on the malaria by which its formutitfn is accompa¬ 
nied. And in this case it is probalde that the e\il arises, not 
from a fresh or jKiculiar gciKu-Jilion o(’ malaria, but from the 
mere fact that the moist almosphere is a liettqi’ conductor ilian 
Ji dry one. 

Not to be unnecessarily minuh', wo thus also explain the* 
danger of exposure to the nioniiiig air in similar situations; 
the facts, as they relate to the conducting of malaria, }>cing the 
same, though the meteorological circumstances are somewhat 
diflerent. Jleneo, also, we see why tlie grey mists whieh hang 
o\er wet grounds in the evening in our own climate, are 
esteemefl pernicious; the truth, however, lieing, that they are 
])erFectiy innocent at certain seasons and in certain [ilaces—as 
in the greater part of SroLluiul, for exanqde, or in those places 
and at those periods whore malaria is not produced. 'I’he dis¬ 
tinction is valuable, because of the inconvenience of restric¬ 
tions on this subject, and because to know where tlie hazard 
really lies is to reduce those, and also to prevent the infraction 
of rules by not extending them beyond what is necessary; and 
tiins also by seeing wliat are the real dangers of what is called 
night air, we more easily avoid them. Night air is avoidi'd 
now, under a false philosophy, because it is cold or damp, or 
for some other vague rea.son; while ih(; dangers from mere 
danijiuess or cold are as nothing compared to iliose heiv. pointed 
out; which also occur precisely where they are least feared, 
ruiniely, in warm summer evenings, alter refre.shing showers, 
and so foiih. lienee it is that le\er.s are produced in summer, 
ill rural situations, and esiiecially perhaps amid the most 
engaging scenery, liy evening walks and exposure to what is 
nntunilly coiiskUued, as it is felt to he, a balmy and refi*eshing 
sefpiel to a hot day. bet this be ('njoyed when' it can with 
safety, and as it often may; but such evening walks will not be 
safe ill any of those situations which I need not r<‘peat here, 
af‘t('r having detailed them as 1 have done in (he former paper. 
And lest J. should be accusi'd of wishing to excite unnecessary 
alarm, I consider, on the contrary, that it ought to be dimi¬ 
nished by these remarks; because, if we take the whole of 
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England, lh(jre is perhaps not one acre in a hundre<l thousand 
■\vherc tliere is danger from night air, or from^malaria in any 
mode; so thatHo distinguish where that lies, is to ha\e relieved 
from useless fears all those who may learn to make the distinc¬ 
tions under review. 

To pass from what relates to climate and season, and to pro¬ 
ceed to the j)ropagation, simply, of malaria, it is almost super¬ 
fluous to say, that its influence, as to the prodiiclion of disease, 
is iniieh regulated by })roxmuty, which ifn[)lies a state of con¬ 
centration or accumnlatiou. Hence the danger arising from 
vicinity; while, as i‘formerly remarked, where the generating 
source is small, tliis b(’com(‘s neecssmy to its elfcct, since dilu¬ 
tion may be expected to destroy the power of the poison. 

For analogous reasons, its eflect in the production of disease 
is increased f)y concentration or condensation ; and such a 
state of tilings takes place in narrow and confined valleys, or 
in places surrounded hy woods, or in woods themscUcs; in 
any situation, in short, where the ])oison is produced, and is 
so sheltered from winds that ventilation becomes difficult. And 
if it is [jrohahle that this is one chief reason of the peculiarly 
insalubrious nature of woods and jungles in hot climates, so is 
it an universal remark in Italy, that the short valleys in w}\ich 
the air cannot cirrulatci are among the most ])ostilontial spots. 
And if this explains, also, in some measure., tlu' bad eflects of 
culm weather, so does it account for the unusually pestiferous 
nature of rivci’s and Jakes confined within wood, as are those 
of the tropical climates, and as there are many also in different 
parts of lvuro])e. That we ourselves are not exempt from 
these additional causes of the* influence of malaria, would he 
easily shown hy iiiiiny references, were it not for the reason 
which has caused me to exclude them. 

It is another importatit (piestion for practice, how far and in 
what manner malaria can be conveyed by the winds to places 
where it is not produced, so as to act in exciting disease. 
That it is conveyed to certain distfuices by winds is amply 
proved hy an abundant experience, and £ may first detail a 
few of the most useful j)articulars as to this faef. In Italy and 
Greece, it is obsen^ed, that whete long valleys terminate on sea 
shores, on which the exits of the rivers are swampy, it is an 
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effect of the sea hreeze, by cros|ing suqH marshy ground, to 
convey the malaria up into the interior country, to considerable 
distances, and to places which are in themsolvis not iusalu- 
brions. Thus, also, docs such a breeze, especially when it is a 
warm wind, convey the poison up the acclivities of hills, even 
to a considcmble range of <Iistance or elevation; a process 
facilitated by tVie natural tendency of such winds to ascend. 
And as a striding jiroof of tliis migration of malaria, it appears 
from Capt. Smyth’s statistical account of (lie insalubrious vil¬ 
lages in Sicily, that out of more than seventy, about one-half 
are not seated near or on lands producin'^ this substance, but 
on ucclivitics, at varying distancOvS—thus receiving it through 
migration, TJie same is remarked by Mont falcon of many 
towns in France; while in some, the place at a distance is even 
more unhealthy than that which is immeilialely situated in the 
marsh itself: and in our own country, this is e(juaUy said to be 
true of the backwater at Weymouth, and of the marshes of St. 
lilasey in Cornwall, acting more powerfully at some distance 
than in the immediate spot. 

Witli respect to the absolute distance to which the malaria 
can he conveyed, it is yet an obscure circumstance, or at least 
the maximum has not been fixed; but it is at least ascertained 
that the coineut of (-amaldoli receives it from the Lake 
Agriano, at a distance of tlircx* miles; while from certain 
naval reports, a distance.' ot live niihs lias liccn pro\cd to 
permit its transmission,—and from an evidence tluit cannot be 
doubted, inasiuucli as it was the sudden breaking out of fe\er 
in a healthy ship, anchored at tiuit distance from the shore, on 
the coming off of the lan<l wind, attended by its peculiar and 
well-known smell. 

These facts are satisfactory thus far, and it would be abund¬ 
antly easy to add to them; but there is reason to suspect that 
it can be conveyed to far greater distanct's. in certain fa\onr- 
able circumstances: lho.se reasons, in the first place, being 
derived from certain meteorological analogies and considera¬ 
tions, and in the next conlinned by experience. It is notorious 
that the ague appears on our eastern coasts with the first east 

winds of spring; and while this circumstance is most common 
on those of England, as foe example, in Kent, Essex, Norfolk, 
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SiifFoIk, and Lincoli^hire, it is not thus limited, since it is 
known to happen further north, and even in Scotland, where 
malaria is nok indigenous to the soil. It is ve^ true that if we 
take any inland position in the places thus note<i, the natural 
solution is, that (he malaria is generated in the very soil itself 
of Kugland, and iiK^rely propagated, perhaps even to very 
moderate distaifces, through those winds. But the occurrence 
ot disease cannot he ev[)lained thus, when tlie place in (pies- 
(ion is so situated that tiiere is no land to the eastward, or 
wlum the l)reeze is, most literally and rigidly, a sea breeze; 
while, when ague tlius occurs on the east coast of Scotland, 
uhero it is not produced hy (he soil, it must be imported by 
the cast wind. 

These sue the facts; while sis malaria is not produced hy the 
sea itjjclf iu any known circumstance, though a >egetating sea 
beacli mav si\e rise to it, we must seek the cause in lands far 
distant, and consider this as a case of ])ix)pagation of the 
poison from the shores of liolhuid; aiid those shores are nn- 
qvieslioiiahly competent to that efiect; so that the only question 
that remains, the fact l)eing adinitiod, is, whether, h pWon, or 
theoretically, such a view is prohalde, or whether it is con¬ 
sistent witli those pliysical prineiphis Lliat are concerned in the 
propagntion of malaria. 

1 am aware that such a view will excite the incredulity of 
those who have not attended to this suf)jcct; though it appears 
to me that it comprises iiolhiiig a\erse to our knowledge of the 
philosopliical circumsianciis concenu’d. In the first place, let 
us remark tliat the east wln<l, and pailicularly the east winds 
of spring, are notorious for tlicir moisture, and that a moist air 
is the best conductor of malaria, as moisture iu the air, under 
the form of evening mists, or in other inodes, appears even to 
be its proper vehicle, or residence, if f may use such a term; 
and though J have not as yet separated the case of a fog, 1 
may now remark, that the effect in question, or the production 
of agues hy logs arriving from the sea, is even more notorious 
than their gmieration hy an ordinary clear wind. So notorious 
and popular, indeed, is this fact, that the fog itself is deemed 
the source of the disease, as the east wind under any form is, 
i|i otlier circumstances; while I hope it will even now appear. 
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that the real cause lies in the malaria transported or conveyed 
by those winds or fogs, and of which they are the true and 
best repository \ind vehicle. 

And these are the reasons for thinking that the malaria, with 
the wind, may be transported to a distance as great as that 
which the present \ iew rcipiires; most easily ^lerhaps in a fog, 
but without difljculty even in a clear wind. It is remarkable 
that the east wind, as it is the most persevering, is thnl one 
also which preserves the most steady horizontal and linear 
course. 1 have also shown, in a former work, that it is a pro¬ 
perty of winds to travel in distinct liift^s llirough a tranquil 
atiuosphiire, and often in streams ol' a \ery limited breadth; that 
opposing streams will also move, in absolute contact; and that 
even rapid streams of wind will cross each other’s courses witli- 
out (litlicuUy. I'his proves that, in any siub stiearn, there is 
a principle of self-preservation or integrity, and naidcrs it pro¬ 
bable that the several portions retain th<^ same relative places 
to each other, at any lUstauce, during the careen* of the whole; 
and there is a [)roof of this afforded in the fact of those 
columns or streams of insects Avhich are hronght over by such 
winds, and \ery frequently from those \ery countries, or from 
Holland and Flanders, in the most regular order, or without 
disturbance or dispm'sion. 

Hence it may be argued, that if a malaria, g<;iuM*alod any 
where and conveyetl by the winds, can lie transported to a dis¬ 
tance of three miles, as 1ms been pro\ed, tluTe is no reason 
wljy it should not t^a^el mucli farther, or to any distance that 
can be a.ssumed: and if this he true of a clear wind, the case 
of a log is c\i*ii a much stronger one; since there is little 
reason to doubt that the indhidual ]»arts oi such fog, in any 
assumed mass, Avill retain iheir |■eh^^i\e places to each other, as 
perfectly after a journey of any given number of miles, as they 
did at the point ofqnoiluction ; and if a [)ortion of malaria has 
been united to a portion of fog, in the marsh which jiroduced 
both, or whence both have come, thm*e is every appiircnt 
reason why it should be found in that same poilion at any 
farther or assumed distance, because there is no cause for 
either its dispersion or its decomposition. 

A fog is a cloud, simply; and it is notorious that a single 
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cloud, and often of very sraal^ dimensions, will remain at rest 
in the atmosphere, or travel Very many miles \vithout the loss 
of its integrity^, however we may imagine it assailed by the 
various meteorological causes of destruction, as well as by me¬ 
chanical violence. This in itself proves the consistency with 
which a current of wind preserves the relative positions of its 
integral parts; because it is plain that a disturbance among 
these must disturb or dedroy the cloud which, in reality, forms 
a portion of that current, as a gaseous body: and since that 
cloud is a mist, since it might have been the very evening mist 
oml)odying a malaria, "and since it is its real vehicle and repo¬ 
sitory, it is j)hiin that had it, or any individual cloud, contained 
such a portion of malaria, it must have haid the power of trans¬ 
mitting that, and would acUially have transported it to any 
distance to which itself might travel. Thus, it is evident, may 
a fog, generated in Holland, carry without difficulty to the 
limits of its range, or to the coast of Ihigland, that malaria 
whicli became entangled with it a(. its birth-place or in its 
passage; and thus, T liavc little doubt, is the fact of tlio.-je 
agues explained, and this tran.sportation to such distances 
established. 

1 cannot, at least, conceive any demonstration as to fact.s of 
this nature more convincing, nor anything, wanting to the jiroof; 
while I may j)roc(^e(l to mtike soiiic remarks on tlie east w'ind, 
and on fogs, simply, because they concern this (|uestion. 

The proof that it is a malaria in the fog, and not the fog 
itself, which is llie cause of disease, is evinced by the following 
fact; while it ought surely to he unnecessary to say, that if 
fog alone cotdd produce such feuer, water itself must be the 
poison: since a fog Is a clonil, and its constituents, when pure, 
are only atmospheric air and water. No intcrniittonts are ever 
produced on tlte western or northern shores by the sea fogs, 
and for the plain i*easOu, that there is no*land whence they 
arrive. The clouds of mouniamou# i*egions do not produce 
fevers, though these also are fogs} and what forms a most 
absolute proof of this is, that in Planders, it is the fogs which 
come with a southwest wind, or the southerly winds themselves, 
which tz*ansport and propagate malaria and disease; while, as 
as the winds shift, and blow from the sea, the fevers dis- 
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appear, though those particular ivinds ai;e so charged with fog, 
ds to darken the whole country for days: and it will be found 
an invariable ruV -all over the world, that when a fog is the 
apparent cause of disease, or when an east wind is such, it is 
because these have been generated in a land of marshes, or 
have traversed one; and that, under other circumstances, or 
where no pernicious laml lies in the w’ay, they are as innocent 
as any other fogs and winds, and that the hazard and the suf¬ 
fering will arise from those, be they whatever they may, which 
traverse {)cstilential lands. 

But 1 must defer this particular and ihteresting subject to 
another occasion, lest I make this article too long; and proceed 
to examine some other circumstances connected with the 
transportation of malaria. 

First, however, T must notice one fact as to this transporta¬ 
tion from Holland, partly because it is a necessary fact in the 
history of malaria, and partly because it might be used as an 
argument against the view whicli I liave just given. The east 
winds of autumn are not supposed to bring remittents, as those 
of.spring bring agues, though 1 cannot assert that this is abso¬ 
lutely true. Being assumed, the solution is easy. If the winds 
of this nature in spring are notedly moist, and thus vehicles of 
malaria, the cfuse is exactly the reverse with the east winds of 
summer and autuiuu; or as tlie cast wind may be the most 
liioist of winds, so may it be the most <lry; while it is a conse- 
(pioncc of its extreme dryness, in fact, that it is always the 
very cause of our burning summers. This is the history of our 
last summers, and it is invariable, whether as it relates to sea¬ 
sons or single days; and it is plainly owing to its permitting 
the more ready transmission of llic sun’s rays. That it is the 
very harmattau of Africa, it is almost unnecessary to say; and 
as dry wind is not a conductor of malaria, as that poison is in 
fact decomposed or destroyed ui these circumstances, daily and 
invariably, it is easy to #ee why the »*emittents of Holland 
should not be transported, like its intermittents, though even 
this may possibly happen under particular circumstances. 

To proceed; and to the next remarkable facts connected 
with tlie propagation of malaria,—^The most singular of the^ is 
its limitation, or that yet unexplained property by which it is 
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determined in a partigilar direction, or confined to a particulai' 
(spot, while it is a piece of knowledge of some practical value. 
There is an appearance of incredibility about many of these 
facts, and, accordingly, they have not only been disbelieved 
but ridiculed, although nothing in the whole history of this 
substance is better cstaldishcd. 

With resi)ect^o direction, in the first place, it is remarked in 
Italy, currently, that this poison will enter the lower stories of 
houses, particularly with open windows, when ll»e n(ixt above 
escape; and hence, in many places, no one ventures to sleep 
on ground floors: and the truth of this was confirmed in the 
barracks at Jamaica l)y Dr. Hunter; as the cases of fever 
occurring among the men in the lower rooms much excecded- 
those which ha[)pcned in tlic upper ones. But 1 am also in¬ 
formed, that in some places in Norfolk this peculiarity is 
rewrsed; or that there are houses where it is remarked that 
the ground-flours are safe, while no one can /sleep in the upj)er 
stories without hazard. 

That malaria may in some manner be attached to the soil 
is also well knowoi l>y its ellects, and especially in Italy. There 
it is remarked that it is extremely hazardous to cut down cer¬ 
tain bushy plants which appear to (mlangle it, and that fevers 
are a i'ref(uent consequence of such carelessness. Thus, also, 
does fever seize on the- labourers who may incautiously sit down 
on the ground, while they would esca])(! in the erect posture; 
being tiius, indeed, sometimes siuklerdy struck with apoplexy, 
which is one of the etlecfs of this poison, or even with death. 

It has similarly been obs(irved that it is often retained in the 
shelter of drains, or in the ditches of fortifications; whence 
frequent fevers among the serdries on particular guards, when 
tlie other soldiers escape. And thus was it even proved at 
Malta, that it was transported, from the sca-shorc, and thus 
lodged in a dry dit^h of the works at Valetta; all these facts 
being possibly to he exphdned, by supposing it ])Osscssed of a 
greater specific gravity than the atmosphere, or else attached 
to vapour thus weighty, exhibiting effects analogous to those 
which carbonic arid di.splays in the Solfatnra. 

But the circumstance most difficult of oxjJanation is, that in 
Rome, and numerous places in Italy, even where it is 
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transported from a distance by tUe winds, not generated on the 
spot, it is foun(^ perennially, and through the whole course of 
successive years, to occupy certain places, anft to avoid, as 
constantly, others quite near, and, as,far as the eye can judge, 
equally exposed, and in all respects similar. Thus, one side 
of a small garden, one side of a street, or on^ house, will be 
for ever exposed to disease, or uninhabitable, when, at a few 
feet or yards distant, the very same places ai*e as constantly 
fn^c of danger: and th\is it was found at. the village of Faro, 
in Sicily, that all the troops of our army quartered on one side 
of the single street which formed it, were affected by fevers, 
and suffered great mortality, while those on the other remained 
in health. 

But the most remarkable case of this nature known to me, 
is a domestic one, and which rests on iho. testirnonv of thou- 
sands of persons, or of tlic whole country, however incredible 
it may appear. is, ihat between Chatham and Brighton, 
including every town and single house, and Sittingbourne 
among the rest, the ague affects the left hand side of the turn- 
[»ike road, or the northern sid(‘, and iloes not touch the right 
side, though the road itself forms the only line of separation. 

We cannot as yet conjecture the cause of this very singular 
circumstance or property, at least in cases of this nature; 
though, under certain events of this kind, there are some facts 
in meteorology that may offer a solution. These are the 
nolorious ones, that a hoar Irost. or a dew, will sometimes be 
found most accurately limited, both \ertically and horizontally, 
by a dtffinilc line; stop[)mg, for example, at a particular hedge, 
and rcacliing to a certain altitude on a tree: ljut for the other 
cases, we must yet wait for a period of more accurate know¬ 
ledge as to this singtilar sxihstance. 

There is now one circumstance of importance, relating to 
the destruction or tlecompositioil of malaria, which must not 
be passed over, from the interest of the fact? depending on it: 
this is, that its propagation is checked by the streets of a 
crowded town, and apparently owing to this very cause, decom¬ 
position. Thus it is obsened, that the fever never appears in 
the Judaicum of Rome, and, similarly, that the crowded streets 
and the poor people escape, when the opulent houses and open 
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streets are attacked; • and hpnce the Villa Borghese, among 
many other psdaces and opulent houses in ]^me, has been 
abandoned, \Aile such desertion, being limited exclusively to 
houses where the air is most open and free, naturally excites 
wonder; the cause, however, is now plain; and thus it now 
appears why it ;^vas that the Penitentiary in Westminster suf¬ 
fered formerly from dysentery, originating in this cause, when 
no such disease appeared among the neighbouring inhabitants* 
And if this fact^^pf value as it may relate to the erection of 
open streets in ai^ place of this nature, it is most important 
to ]K)int out what has been the continuous clTect at Rome, as 
the ultimate consequences threaten to be extremely serious. 

, It appears that from cutting down some forests wliich many 
years ago occupied the declivities of the hills to the southward 
of Rome, the malaria was let in upon that city from the Pon¬ 
tine marshes; and, further, that the extirpation of a similar 
wood to the eastward had let in the same poison upon another 
quarter. Thus it has been found to enter the city tlirough the 
porta del Popolo, while, for many years past, it has been gra¬ 
dually extending its influence through the streets; leading 
annually and successively to the abandonment of many houses 
and palaces, and still annually increasing and extending its 
ravages; so as, at length, as 1 understand, to have even become 
sensible at the Vatican. And the' lines which it follows are 
distinctly traced out by the inhabitants; while, as I have 
already said, it is only the houses of the opulent which suffer, 
further than as the abandonment of these may also influence 
the inferior ones in their neighbourhood. 

Whatever the original cause may be, and however the direc¬ 
tion, abstractedly, may be regulated by the winds and the 
forms of the streets, or by local and fixed circumstances, it is 
plain that the annual extension is 4he consequence of deser¬ 
tion, and that as the inhabitants retire from before it, it 
acquires the means of making d new step and a further pro- 
^ss; because thus they witlidraw those fires and smoke, or 
whatever else it be, dependent on human crowds, which decom¬ 
poses and destroys this substance. And hence it must follow, 
that as Rome shall become still further abandoned and depo¬ 
pulated, from want of industry, or from political feebleness 
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added to this cause, the effects Must b(? expected to increase 
in a sort of geoi{neiricaI ratio ; almost leading to the fear that 
the whole city itself may, in time, fall a victim to it, or be¬ 
come abandoned to the wolves and mosquitoes. 

If I dare not inquire more minutely into the remaining cir¬ 
cumstances connected with the propagation of malaria, lest 1 
should extend this article to an inconvenient length, it is 
necessary now to offer some remarks on prevention, and espe¬ 
cially as it relates to this circumstance—^thoi^propagation of the 
poison; since the rules for prevention, as far as this relates to 
production, may be deduced from what was said in a former 
paper on this subject, and relate chiefly to the drainage of 
lands, and to other practices, more or less obvious, which a 
little reflection will, without much difficulty, deduce from what 
was there said. 

It is plain, in the first place, that os far as the winds are 
concerned, it is by opposing obstacles to their course that we 
must attempt to counteract or divert their influence; and that, 
in this case, it is through the use of trees alone that we possess 
any power. Thus reversely, as in the case just stated, the 
cutting down of trees and forests has often been a serious 
cause of diseases in certain countries, by admitting a malaria 
to particular spots; though it is easy to see that where any 
given spot suffers from malaria, through condensation or con¬ 
finement, the clearing away of these would be the remedy, by 
attaining a free ventilation. To detail the particular modes in 
which remedies may be applied through this species of aid, is 
obviously unnecessary, and not easy, as it must depend on 
local circumstances, differing for each place; but I may re¬ 
mark, as an example in illustration of my meaning, that where, 
as in many of the narrow and prolonged valleys of Greece, the 
sea shore is a marsh, the remedy would be to [>lant a screen of 
trees beyond it, and thus to prevc^it the sea winds from passing 
into the interior. And thus did the ancient Romans compel 
the planting of trees on the shores of Latium, to check the 
current from the Pontine marshes; rendering groves sacred, 
under heavy penalties, and enacting other laws with the same 
intentions. 

With respect to such temporary precautions in these ciisba 
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as may concern armies in tbe field, or in camps, it i$ plaiir 
that they will depend on attention to the coupes and seasons 
of dte winds} fchile it would be abuntlantly easy to accumulate, 
from the histories of campaigns, the most fearful examples of 
mortality produced by neglect of these and similar precautions, 
and even down fp almost the very date at which I am writing; 
and there can be no hesitation in saying, that an intimate and 
accurate knowledge of every thing which concerns the pro<luc- 
tion and propagati(^ of malaria, forms a most important bninch 
in that informatioVi necessary to a soldier, and above all to the 
quarter-master-generars department and the medical staff: 
while, did I dare to record but a very small portion of the 
mortality experienced, not only in our own armies, but in those 
of Europe at large, during even the last war, from ignorance 
or neglect on this subject,^ it would, I believe, be found that 
it almost equalled the mort&lity produced by the actual colli¬ 
sion of war itself Walcheren will not soon be forgotten; if 
we have ceased to think of our mortal Havannah expedition; 
and if a Frcnch army at Najiles was diminished by twenty 
thousand men, out of twenty-four, in four days, from this 
cause; if Orloff lost nearly his entire army in Paros; if Hun¬ 
gary has more than once destroyed ten times the number of 
men by fever that it did by the sword,—tliesc are but trifles in 
the mass of reasons for saying, that no subject can well be 
more important, and no knowledge much more necessary to 
the commander of an army. 

Some other points relating to prevention may deserve a few 
words of notice, before 1 pass from this subject; if here, also, 1 
must be brief Not to repeat the cautions founded on what 
relates to the power of *evejiing and morning, it has been 
asserted that the use of a gauze veil ^ll prevent the elFect of 
malaria; and it is not improbable that the air accumulated 
within that, may have the power of decomposing the poison: 
it is an opinion, at least, which is universal among the people 
in Malta, and very general in Spain and Portugal. It is also 
found that fires and smoke are useful, and especially on military 
service f the experiment having been tried on a very large 
scale by Napoleon before Mantua, and on a smaller one in 
Mrica, with the most perfect success. With respect to per- 
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sonal precautions, it is universayy recommended to use wino 
and a good die^ and especially never to leave the house in the 
evening in situatioovs peculiarly insalubrious, without the pre¬ 
vious use of wine or spirits; whence the universal practice of 
Holland in this respect. Thus, also, narcotics prevent its 
influence; whence the wide use of tobacco, o^wluch the salur 
tary effects appear to be most amply established. 

As to the tropical countries, there is here also one important 
remark, which, from the great neglect of th^ fact, and its ruin¬ 
ous consequences, appear particularly to demand a statement 
in this place. It is the universal experience of the inhabitants, 
that the attack of malaria, or the production of level's, is aided 
by the use of a lull or animal diet; by the use of some parti¬ 
cular articles of food, such butter; by excess in eating, gene¬ 
rally; and, above all, by eating in the heat of the day. This is 
not merely well known to the negrOes, but the fact is distinctly 
stated to travellers, and the caution urged, however often it has 
been neglected, and especially by our own countrymen. Of 
this, in particular. Major Denham is a strong testimony; while 
he attributes bis own exclusive preservation to his liaving 
rigidly followed the recommendations of the natives, which 
were always urged with llie greatest earnestness. And If wc 
examine the causes of (k'ath, in most cases, of our Alrican 
travellers especiidly, I think there will lie strong reasons for 
believing that their lives have often been sacrificed to this very 
negligence or obstinacy; while it is most evident that Niebuhr’s 
party, in particular, owed tlie loss of their lives to what may be 
safely called gluttony: and it is to be suspected tlvat this will 
also explain the loss of Captain Tuckey’s party; while, with 
respect to nations, it has long' been known that the English, 
the Dutch, and the nofthern voracious people in general, who 
habitually indulge themselves in the customs of their original 
country as tropical cokmists, have always bedn greater sufferers 
from the, effects of'those climates than the French and the 
Spaniards, and apparently from this very difference. And 
there seems little doubt, generally, that the ycgetable diet of 
Africa and Hindostan is the best security against the evil 
influence of those climates, and tJiat the chief sufferings of our 
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own colonists eriiMB/fiBO^'fcrajisfemng to situations their 
ancient habits of.ft3l ao^ free living. 

As I mast^nc^ prolong this subject much ^further, I shall 
now pass to a few remarks, but very brief ones, on the 
geography of malaria OkS it relates to those parts of the conti¬ 
nent of Euiopj; most frequented by English travellers; not 
daring to take room foi iCtual and useful information on that 
head, but wishing to point out merely the importance of such 
geographical knowledge to those persons, on account of the 
hazards which they so universally incur from that ignorance or 
neglect, and of the great mass of suffering, and also of mor¬ 
tality, which has been ihe lot of persons who had resorted to 
those climates as travellers, or migrating residents, from various 
motives, and not unfretiuently \dth views to health. How 
often health has been lost it "was sought, will be but too 
apparent to any one who IK^^dianccd to possess an extensive 
acquaintance of this nature. 

Of Italy I can but afford to say generally, that except at a 
very few points where the Alps* or Apennines reach the sea, 
the whole of its shores are pestilential, and often to such a 
degree as to lead to their entire desertion, more frequently to 
their abandonment in summer. And to avoid wet lands, or 
low lands, is not always a sufficient precaution; since the most 
pestilential parts of the maremma of Tuscany are dry, and 
since the annual mortality of Sienna from fevers, even without 
epidemics, is one in ten. In the north of Italy, the great plain 
is similarly insalubrious; though the more unhealthy district 
does not commence until we arrive at Mantua, extending thence 
to the sea. Of the Me<litcrrtHiQan islands, I can only afford 
room to say, that the same fufe hoi<4rgood as to the sea coasts, 
while the entire of Greece in the samtJ oircumstances is simi¬ 
larly unhealthy, and subject to autumnal fevers in as great a 
degree as the worst parts of Italy. The lame is true of Spain 
and Portugal, and the same rule also will be a guide; namely, 
that malaria is to be expected in all tha flat grounds, even 
whM under cultivation, and at all the exits of rivers on the 
sea, even though no marshes should be present: and if I were 
desirous to name any tract of land in Spain peculiarly insalu- 
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brious, it would be the proviiufe of-V^Jeivsia^ while Carthagena 
is almost invariably fatal even to thOJ^. wk>, as labourers, are 
compelled to resort to it for the nfeedftil work oi its port, even 
during a few days. 

Of France, little as it has hitherto been suspected by those 
who, associating the term malaria with Italy, have been accus¬ 
tomed to consider it as peculiar to that country, it would 
scarcely be untrue to say that it contains as large a portion of 
insalubrious territory as Italy itself, and produces fever and 
disease of as great severity and extent, not merely on its sea 
coasts, but over very extensive tracts in Tts interior. And this 
insalubrity may be conjectured, when there are entire districts 
in which the average of life does not exceed twenty, and in 
which the entire people are diseased from their births to their 
graves. Such tracts are found scbiefly on the course of the 
Loire, and some other of the gi^jl^rivers; and among,them, 
Bresse in the Lyonnais, the plain of Forez, and Sologne in the 
Orleannais, are of the most notorious; Avhilo the coasts of 
Normandy, and the whole of low Britunny, are similarly sub¬ 
ject to eternal intermittents, or to epidemic seasons of autumnal 
fevers, amounting to absolute pestilences. And how English 
families have suffered in this country from the incautious 
choice of residences in such places, will be easily ascertained 
by whoever shall be at the trouble of making the necessary 
inquiries. 

But as I dare not pursue this extensive subject, I can only 
suggest to our countrymen the utility of making themselves 
acquainted with this matter, and witli this dangerous geo¬ 
graphy, before encountering the hazards which await them; 
while to physicians I ftill leas name the necessity of that 
knowledge, since it s* hflen their duty to choose and recom¬ 
mend for their patieilts, smd since no man can feel much at his 
case who finds thal he 'has sent into a land of malaria the 
patient who has already been suffering from its diseases, or 
that where he spefulates on the cure of a consumption, that 
cure is attained through the death of the patient, at Avignon, 
or at Poitiers, or Nantes, or in some or other of the numerous 
places subject to this most fearful poison. 

It remains only to give a brief enumeration of the diseases 
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.which are the produce of malaria, and of the general condition 
of the inhabitants in the countries subject to it. With respect 
to this latterg the most rerdnrkablc general Ihct is the coh'^ 
traded duration of life. In England, the average may, if not 
very accurately, and indeed considerably under the mark, be 
taken at 50; and Avhen in Holland it is but 25, it follows that 
the half of human life is at once cut otf by this dtjstruciive 
agent. In the f)arts of Franco to which I have alluded, it 
becomes as low as 22 ami 20, and Condorcet, indeed, has cal¬ 
culated it as low as 18. With this, very few attain the age of 
50; and in apjiearance and strength, this term is equivalent to 
80 in ordinary climates; while 40 forms the general limit of 
extreme and rare old ag(\ The period of age, hideed, com¬ 
mences after 20; and it is remarke<l, in particular, that the 
females become old in appearance immediately after 17, and 
have, even at 20, the aspe^ pf old women. In many places, 
even the children arc diseased from tlieir birth; while the life 
which is dragged on by tlie wliolo population, is a life of jicr- 
petual disease, and most frequently of inveterate and incurable 
interniitleiits, or of a constant febrile state, with debility, aflec- 
tions of the stomach, dropsy, and far more than I need here 
enumerate. 

While the countenances of the people in those countries are 
sallow or yellow, and often livid, they are frequently so ema¬ 
ciated as to appear like walking spectres, thougli tlie abdomen 
is generally enlarged, in consequt'nce either of viscojral alTec- 
tions or drojjsy. With those, rickcj^, varices, hernia,' and, in 
females, clilorosis, together with scorbutic diseases, ulcers, and 
so forlli, are common ; and it is to be suspected that the 
cretinage may depend on this c^use,‘ since goitre is also one 
of the results of malaria, and since, in the Maremma of 
Tuscany, idiotism i* a noted consequence, of this pestilential 
influence. 

The general mental condition is no less remarkable; since 
it consists in an universal apathy, recklessness, indolence, and 
melaiicholy, added to a fatalism which prevents them from 
desiring to better their condition, or to* avoid such portion 
of tlie evils around them as care and attention might diminish: 
and while it is asserted that even the moral character becomes 
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similarly depraved, I prefer a reference, to Montfalcon for a 
picture which it would not be very agreeable to transcribe. 

As to the absolute or positive diseases, beside^ those which 
I have already named, I need scarcely say that remittent and 
intermittent fevers, under endless varieties and types, form th^ 
great mass; and next in order to them, may be placed.dysen-? 
tery and cholera, together with diarrhoea, 'fo these I must 
also add, those painful diseases of the ncr\cs, of which sciatica- 
stands foremost, and the reiiiaimler of wliich may be ranked 
under the general term of neuralgia; and further, a consider¬ 
able number of inflammatory diseases oftv more or less remit¬ 
tent typeV among which rheumatism under \arious forms is 
the most geiheral, and the intermittent ophtlialmia the most 
remarkable. Lastly, I must include tli(^ various jiaralytic 
affections; since apoplexy is one of the primary and direct 
consequences of malaria, as various, paralytic uflections arc the 
produce of intermittent, or tlie consequences of the diseases of 
the nerves which are associated with it. 

ft is still a curious and interesting fact, that this poison 
affects, lu an analogous manner, many diflerent animals, and 
ajjpears, in reality, to be the cause of all the noted enrlemics 
and remarkable epidemics whicli occur in the agricultural 
animals in particular. This has been noticed even by liivy: 
and in France and Italy it is etjually familiar that the severe 
seasons of fever among the people are similarly seasons of 
epidemic^ to black-cattle and sheej), while the symptoms are 
as nearly the same as they could Ikj in the circumstances, and 
the appearances on dissection also corrosj}on{l. Thus also 
does it appear probable, t^^t*.th‘e .rot in shoe[) is actually the 
produce of malaria, as is indeed the received opinion among 
French veterinarians; while Mr. Koyston has observed that 
the animals of this class are subject to distinct intermittents. 

And while it is not less familiar in the West Indies, and in 
Dominica particularly, that dogs suffer from a mortal fever in 
the same seasons and periods as the people, the epidemic 
always breaking out in thein first, I have the most unexcep¬ 
tionable medical evidence of the occurrence of a regular and, 
well-marked tertian in a dog; tliat evidence consisting in the 
concurring decision'of many surgeons, by whom the case was 


frequently examined, during a very long period. Bat it is 
time to terminate a paper, which, if it is but a sketch of an 
important subject, 'will at least convey to those to whom mal¬ 
aria has not hitherto been an object of attention, a general 
notion of the leading particulars which appertain to its natural 


history. 
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Elements of Chemistry^ inclttding the recent Discoveries and 
Doctrines of the ^Science, By Edward Turner, M.D., 
F.R.S.E., &c., &c. Edinburgh^ 1827. 

This is a closely-printed octavo of 700 pages, fnd presents 
us with something more original, clear, and accurate than 
we have lately met with in modern chemistry. It compre¬ 
hends a perspicuous view of the present state of chemical 
science ; and, as far aaits lipiits admit, the theoretical parts 
are, with some exceptions, well and distinctly worked out; 
nor are the practical details of manipulation neglected, 
though they evidently occupy a secondary place in our 
author’s estimation. To the arrangement we must at once 
decidedly object—it is indeed evident that Dr. Turner has 
pitched upon Dr. Thomas Thomson as his magnus Apoliot 
and here apd elsewhere the book is tainted accordingly. 

This work is divided into four principal parts;—the first 
relates to what Dr. Turner, following his prototype. Dr. 
Thomson, calls impoiiderables, and a definition of them fol¬ 
lows, which leads us to suggest the term inexpr^u^lesy as 
equally appropriate. But, waivingithis objection»^b details 
relating to them are well and clearly given. Thus, after 
some prefatory remarks upon the subject of caloric or heat, 
(we prefer the latter term, and qjinnot allow its ambiguity,) 
Its modes of communication. are c^onsidered, first, as being 
conducted through bodies, and then as radiating through 
free space. In regard to the theories fiffecting the latter, 
our author wisely, as we think, prefers that of Prevost to 
that of Pictet. The effects of heat are next discussed, such 
af e^ipansion^ including an account of the thermometer, 
and.of the relative capacities of bodies for heat; lique- 
fiction, vaporisation^ ebullition^ evaporation, and the con- 
stitution of gases; and lastly, the sources of heat are 
m^ptloned, but the details are referred to other parts of the 
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Light is next treated of, but lye think too hastily, and toa 
much in the abstract. 

Now the subjects of heat and light are obviously of the 
utmost importance to the chemical philosopher, and they are 
very extensive, and intricate and difficult to treat of, inasmuch 
as the writer is necessarily upon the confines of chemical and 
mechanical philosophy, and should be exj>ertii»both. When, 
therefore, elementary works on chemistry are so written and 
arranged as to serve as text-books for lectures, and indexes 
of reference to more accurate information, we can make due 
allowance for brevity ; but when the subject is intended ta 
be formally and completely ,developed to the student, inde¬ 
pendent other ocular and oral aids, much more extensive 
description and detailed explanation is I'equired, tlian is to 
be found either in our author’s “ Elements,” or in any other 
analogous condensation of chemistry. Dr. Henry under¬ 
stands the requisite mode of conveying information in these 
cases better than most writers; and when he takes pains, 
and speaks for himself, has the talent' of being brief, and at 
the same time minute, deep, and dear. Dr. Ure, as his 
dictionary shows, is an eminent example of such a writer— 
he of coarse is neglected, where, as with our author, Dr* 
Thomson is in the ascendant; but the article caloric, in his 
dictionary, will at once explain and illustrate our meaning, 
and would furnish an admirable foundation for a detailed 
essay or treatise upon the subject. So extensive, indeed, 
are the precincts of chemistry now becoming, that either 
our systems must become very voluminous, or we must 
adopt the plan, which to us appears preferable, of distinct 
treatises diiferent branches of the science. Thus, a 

separate work on heat and light; another on electricity and 
magnetism ; another on attraction and the theory of combi¬ 
nation ; a fourth on the constitution and properties of the 
unmetallic elementary bodie#; a fifth on the metals and their 
compounds; a sixth on vegetable, and a seventh on animal 
chemistry and physiology ; an eighth on the chepiistry of the 
arts; and lastly, a treatise on chemical manipulation in ge¬ 
neral, would include all that appears essentially requisite; 
and as no one is supposed to be equally well versed in all 
branches of the science, or in alf^^details of the art, an 
opportunity of selection would thus be afforded, so that each 
writer might choose that particular department which he is 
most accurately acquainted with, or which has formed his 
favourite study. Mr. Faraday has alre^y, as may be Said» 
led the way in such a plan, by the'publicationof his Cherrii’’ 



cal Manipulationi a work.htthevtd e^tceediilgly wanted in 
the laboratory, equally useful to the profijient and to the 
student, andk eminently creditable to the industry and skill 
of the author* and to the school whence it emanates. We 
shall of ot)urse take an early opportunity of introducing this 
book in a more formal way to the attention of our chemical 
readers. f 

In looking over Dr. Turner’s first and second sections on 
Caloric and light, in the Elements now before us, we find 
little but brevity to complain of;—there are, however, one 
or two trifling historical inaccuracies : thus, at page 14, the 
discovery of invisible heating rays is ascribed to Saussure 
and Pictet ? but it is, in fact, of much more remot#origin—• 
it Was well knocm to the Florentine academicians, and we 
may even trace the idea in Lucretius, (De Return Naturd, 
lib. V. 1. 609.) 

Forsitan et rosea Sol alte lampade lucens 
Possideat multum ejects fervoribua ignem 
Circum se, nullo qui sit fufgore notaiuSt 4^. 

At page 31 we have an account of Wedgwood’s pyrome¬ 
ter, which is said to be “ little employed at present, because 
its indications cannot be relied on;'*—the fhet is, that it is 
never used, and that wo owe to Sir James Hall ample rea¬ 
sons for placing no confidence in it. 

The subject of specific heat is clearly explained, and so are 
the phenomena of liquefaction and evaporation. In regard 
to tlije ewNsfeitution of gases, the author remarks, that the ex- 
periplents‘of Sir H. Davy and Mr. Faraday on the liquefac¬ 
tion of gaseous substances, appear to justify the o^ion that 
gases are merely the vapours of extremely volalK liquids. 
Mr. Faraday has proved this in regard to several of the gases, 
and analogy leads ns to apply it to the rest;—but what share 
Sir H. Davy had in the discovery, we know not; for Mr. Fa¬ 
raday actually condensed chlorine.into a liquid before SirH. 
had heard or thought about the matter. Light, and its 
phenomen^^^ts connected with chemistry,^ is superficially 
passed ovef in the second section, and the third brings us 
to the important article Electricity.” 

We are willing to admit that the subject of electricity is 
a Very difficult one for-the chemist to deal with—he must 
uectessarily say much upon it, and is equally obliged to omit 
abstract aetails which are often necessary to its explanation, 
atid yet too prolix and bulky for an elementary chemical 
Wdrk. So that it requires considerable acquaintance with 
the Btxbject to give a perspicuous and yet concise abstract; 
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such M luay be useful to the stydent. Dr. Turner has not 
been very sviccessful in effecting this desideratum, and has 
unnecessarily inft'oduced two sections, the one cm electricity^ 
the other on ealvanism. He also talks of the “ science of 
galvanism/* which is in bad taste, and erroneously asserts 
that the energy of the pile is proportional to the degree of 
chemical action which takes place ; a statement by no means 
correct, inasmuch as the energy of De Luc*s column is directly 
proportional to the number ofalternations, and appears entirely’ 
independent of chemical action; and again,.a series of 2000 
plates, arranged in the usual Voltaic apparatus, when per¬ 
fectly bright and clean, and the cells hlled Avith distilled 
water only, give a much more powerful shock, and cause 
a greater divergence of the leaves of the electrometer than 
when the apparatus is charged with diluted acids. Here, 
those very singular phenomena, Avliich electricians distin¬ 
guish by the terms quanlity and intensity, appear perfectly 
distinct; and between these our author does not sufficiently 
discriminate, but jumbles the whole under the term activity. 
In describing the chemical energies, too, of the pile, or its 
decomposing powers, the Doctor entirely overlooks the im¬ 
portant and curious influence of water. He says- that acidtf 
and salts are all decomposed, Avithont exception, one of their 
elements appearing at one side of the battery, and the other 
at its opposite extremity ; (?•. c. we presume, at its positive 
and negative poles.) But the fact is, that, excepting where it 
merely acts as a source of heat, nothing is decom|) 0 ^ble by 
electricity without the intervention of water ; the hydrogen 
and oxygen of Avhich respectively accompany the elements of 
the otnerjtompounds. Not an atom of potassium can be 
obtained imless the potassa be moistened ; nor can any salt 
be decomposed except Avater be present. Sir Humphry 
says, it is required, to render the substance a conductor; 
but its operation is more recondite, and iher# is soihething 
mysterious and still unexplained in the uniform appearance of 
hydrogen and oxygen at the opposite poles, wlj^far apart 
in water, and in all other cases of true polar electfb-chemical 
decomposition. At page 80, the .unfortunate protectors of 
ships’ bottoms are introduced—a subject about which the less 
is said the better;—and, as to electro*magnetism, it is merely 
mentioned as to its leading phenomena, in the space of three 
or four pages; nor is anything new suggested upon the 
“ Theory of the Pile,” as it is called, which concludes the 
suldect, and which is dismissed in t)^ brief limit of a pag$. 
end a half. '. ! . •* 
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The second mrt of Dr. ^urnep’js work is.sf^id to cc^rise 
** Inorgame CnemUtrj^,” and therefore a very?03f-* 

tensive i£el4%'Of inquiry. To the arran^bmeifU. we liave 
alr^dy objected; and many of the typographical .and verbal 
errots that occur^ have been noticed in a contemporary 
Journal, so that we shall chiefly atte^ to the details of the 
sections. < . 

Under the head “ Afl5nity,” some of the leading facts 
and doctrines of chemical attraction are perspicuously set 
forth; but we qpuld have wished that a variety, of exploded 
opinions and «^b^eous notions had been altogether passed 
over, as they ^Ci^py space which might have been better 
employed, and can never prove of any other use o the stu¬ 
dent-than to sho^hlm the errors and mllacies to which acute 
philosophers are sometimes liable. Of this kind, espe¬ 
cially, are Berthollet’s notions upon the subject of affinity. 
The.doctrine of definite proportion is, on the whole, well and 
clearly explained ; but it would have been much better 
and t;learer, had Dr. Turner confined himself to facts, and 
meddled less with opinions concerning their cause ; he is 
moreover, in many respects, historically inaccurate. He 
ascribes much to Dalton that honestly belongs to Higgins;— 
is much too merciful to Berzelius and his Canons ; and 
lenient beyond all endurance to the plagiarisms of “ DiC 
Thomson's admirable Treatise on the first Principles of Che- 
mistjrv^*? 

following sections, the'simple non-metallic 
substances ^re described in an order of arrangement which 
must be very perplexing to the student; otherwise the details 
are well given, except that here and there the li^ between 
theory and fact is not sufficiently marked. Thus we are 
told that hydrogen is exactly lo times lighter than oxygen^ 
and therefore that 100 cubic inches must weigh illMiL, or 

2.118. ^ Its specific gravity is coz\seqiientIy 0.0694, as stated 
some yearOgo by Dr. Prout.”" Now this is a theoretical 
deductiot Mi fanded upon the specific gravity and constitution 
of ammori^^nd not upon the composition of water,) and 
probably correct as applied. to hydrogen;—but if we 

weigh the gas, as usually obtained, even with' tlie utmost 
caution, ana of the utmoi| purity, we shall never proeux^ it 
setiight as here stated^^^withstanding all the learning and 
argnment that our woru^^friend, Dr. Thomas Thomson, has 
issued upon the subject Ut«his various essays in the Annals, 
and in his magnum We also object to the stress 

vduch IS often mid. ap<&4|te w^xns of individuals^ and upon 
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CizpToded opinions; instances of \rhich will occur to the 
reacTer under t^e subject of the composition of nitrogen, 
and the constitution of the atmosphere. We further caution 
our author against admitting hints, allusions, and inuepdos 
as to the possibility, of future inventions and discoveries, 
as claims upon the limits of such discoveries, when they are 
actually made. Berzelius has talked a valt deal of non¬ 
sense about the composition of nitrogen; and should that 
discovery ever be made, he will doubtlessly assume the credit 
of having suggested the steps which led to it. Bome foolish 
persons are apt to think that the Marquis Worcester was 
the inventor of Watt’s steam-engine, •becsCuse he said he 
had means of raising water by steam, in Ins Century of 
Inventions; and we have heard that an eminent chemist of 
the present day considers himself entitled to all tile merit 
that may belong to Mr. Brunei’s cai'bonic acid engine, be¬ 
cause he had previously stated the possibility of such an 
application of Mr. Fai’aday’s important discoveries. Tho 
fact is, that these are woeful days for science; all the good 
feeling and free communication tliat used to exist among its 
active cultivators in this country, has given way to petty 
jealousies and quibbling scandal; one person is exalted for the 
purpose of depreciating another ; and those causes of disgust, 
which some years ago induced one of our most apiiable and 
able men of science to quit the field, and even leave thecoun- 
try, arebecomingdaily more prevalent. Were it not an invi¬ 
dious task, we could easily explain and unfold the sources of 
all this mischief, and shall Indeed feel it our duty so to do, 
should not matters in due time take a more favourable turn; 
but the^^sk is at once serious and disagreeable, and we 
therefore postpone it, in tho hope of more favourable events. 
We really believe that, had it not been for the scientific con- 
versationes held during the last seasonat tho houses of a few 
private gentlemen connected with the learned societies, and 
more especially the weekly meetings at the Roy^institution, 
which kept up a friendly intercourse bpiong thjHr who were 
willing to profit by it, that the whole-tciehtii^^OrId wottld 
have been at loggerheads, and in that state of anarchy of 
which the evils may be learned by a short residence at a 

northern seat of learning.” 

The main object^of this digression is to deprecate •party in 
science ; and we were led to it by observing, or thinking 
that we observe, something of such a tendency in the writer 
whose book is before us—^we hope we are mistaken. 

• The next section comprises the compounds of the suppled 

autY—oct, ft27. i* 
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non-raetallj^^afcidifia'ble cd^bustiblea with mi& otJMffJ* :It 
,ixiclu4e8 the important subject of ammonia^ of ^ tbe variutiieB 
of carbnretta^ h 3 rdTogen, sulphuretted an^ phoephnretfa^ 
hydrogeni and cg^ogen and its compounds. The metals are 
theh treated of, and to these succeed their salts; and 
though the execution of this rart of the work betrays some 
•haste, it shows also considerable reading, and some origin* 
ality: the general views are well and clearly sketched^ but 
there are many points upon which we are entirely at variance 
with our author; and we more especially object to his ac¬ 
count of the actitm of chlorides upon water, and to his notions 
concerning the nmriates of oxides,'* a class of compounds 
of which, with one or two exceptions, we are disinclined to 
admit the existence. If common salt be a chloride of sodium^ 
and experiment obliges us so to rward it, what is there in 
its aqueous solution that should lead us to consider it as 
containing a muriate of soda; what evidence of any new 
arrangement of elements? Dr. T. is certainly in mistake, 
when he says, ** for all practical purposes, therefore, the 
solution of a metallic chloride in water may be viewed as 
the muriate of an oxide, and on this account I shall always 
regard it as such in the present treatise,** This inconside¬ 
rate dogma taints much of the reasoning upon the chlo¬ 
rides, &c., and is manifestly culled in the Inomsoniaii school, 
though we have indeed ficard that a Professor at Edinburgh 
thus addresses his pupils upon the above subject; The 
elaborate researches of the illustrious Davy have taught us 
that coriimon salt is a binary compound of chlorine and 
sodium, a chloride, therefore, or a chlorurct of sodium. But 
it is only chloride of sodium whilst quiescent ih^the salt¬ 
cellar ; for no sooner does it come into contact with the 
salivary humidity of the fauces, than, by the play of affini¬ 
ties, which I have elsewhere explained, the sodium becomes 
soda, and the chlorine generates muriatic acid;—'that, 
therefore, which upon the table is chloride of sodium, is 
muriate of in the mouth; and this again, when desic¬ 
cated or delved of humidity, retrogrades into its former 
’state,*' 

Dr. Turner again falls into error, as we humbly conceivci 
in calling certain salts, such, for Instance, as those of the per** 
oxide of iron, term properly applied in those 

cases only where one proportional of a protoxide unites with 
one and a half of an acid, such for inst^ce as the sesquicar* 
Bonate o^. soda^ 8ec., but in the sesquisulphate of iron, one 
proportional of the peroxide ooatains ^ oxyg«a» aifd ne- 
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tesBarily^thdlrefoi^, (accotdinglro Berzelius’ canon, if tha Doc- 
’tor pleases,) Inquires l.'5 of acid to convert it into a salt; just 
as the oommosly constituted peroxides (contatning two pro¬ 
portionals of oxygen) require two of acid. Dr. Thomson^ 
with all his nomenclattiral pretensions, has fallen into the same 
error. - • . 

The part of our author’s work which treats of the che¬ 
mistry of organic bodies is, upon the whole, an unexception¬ 
able and accurate epitome of that complicated branch of the 
acience. It has its inaccuracies, but they apparently arise out 
of the difficulty of condensing into the space of a tew pages, 
matter which, as we have elsewhere remarked, would require 
an ample volume for its extended and perspicuous details. 

Ih our hasty account of this work, we have rather dwelt 
upon its defects than its merits, in tlie hope of seeing another 
and more extended edition, free from what we consider as 
'serious obstacles to the success and usefulness of the present 
production. We hope that Dr. Turner will not feel offended 
at the freedom with which our remarks are offered.' We ate 
anxious that a writer of such good information should be in¬ 
duced to think for himself; at least, that he should accui’ately 
weigh the pretensions, and inquire into the originality of those 
views and researches upon whicli he bestows such unquali¬ 
fied and, in our opinion, undeserved praise, and to which he 
assents with a lacility unbecoming one who evidently possesses 
the means of testing their merits. 


Experiments on Audition, 

[Communicated by Mr. C, Wheatstone.] 

The recent valuable ex^ierimtints of Savarl * and of Dr, Wollas¬ 
ton have added to our stock of information several important 
and hitherto unnoticed phenomena relating to audition; but, 
notwithstanding the investigations of these distii^ished experi- 
■ihfentalists, and though the physiology of the oar has been an 
object of unceasing attention for many centuries, yet we arc far 
from possessing a perfect knowledge of the I'unctions of the 
vanous parts of this organ. The description of new facts illus* 
trative of this subject cannot, therefore, be devoid of interest; 

* * Reeherches sur les usages de la meml^rane du tympau et de Voreill^ 

1^* f'clbt Sav^. Amales de Chimie, tom. xxvi. p. l. 
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and though I do not aiiticipate.that the observatuma contained 
in this communicadon will lead to any im{)ortapt results, their 
novelty may ckeim for them some attention from the readers of 
your Jouinal, 

If the hand bf* placed so as to cover tlie ear, or if the en¬ 
trance of the meatus auditoriiis be closed by the finger without 
pressure, the perception of external sounds will be considerably 
diminished, but the sounds of the voice produced internally will 
be greatly augmented: the pronunciation of those vowels in 
which the cavity of the mouth is the most closed, as e ow, &c,, 
produce the strongest effect; on articulating smartly the sylla¬ 
bles te and kew, the sound will be painfully loud. 

Placing the conducting stem of a sounding tuning-fork* on 
any part of the head, when the ears are closed as above de¬ 
scribed, a similar augmentation of sound will be observed. 
When one ear remains open, the sound will always be relerred 
to thfe closed car, butwhtui both ears are closed, the sound will 
appear louder in that ear the nearer to which it is produced. 
If, therefore, the tuning-fork be applied above the temporal 
bone near either ear, it will be apparently heard by that ear 
to which it is adjacent; but on removing the hand from this ear 
(although the fork remains in the same situation) the sound 
will appear to be referred immediately to the opposite ear. 

In the^case of the vocal articulations, the augmentation is 
accompanied by a reedy sound, occasioned by the strpng agita¬ 
tions of the tympanum. When the air in the meatus is com¬ 
pressed against this membrane by pijHMPg the hand close to the 
ear, or when the eustachian tube ia^i^austed by the means, 
indicated by E|r. Wollaston, the reedy sound is no longer heard, 
and the is considerably diminished. The ringing 

♦ The tuning-fork consists of a four-sided metallic rod, bent so as to 
form two equal and parallel branches, having a stem connected with the 
lower curved part of the rod, qpd contained witfiin the plane of the two 
lynches. The branches are caused to vibrs^e by striking one end 
agiwst a hard body, whilst fixe stem is held in the hand, ^e sound 
produced by this instrument when insulated.is very weak* and can only 
DC distinctly heard when its branches are brought close to the ear ; but 
instantly its stem is connected with any surface capable of vibrating, a 
£Mt augmentation of sound ensues from the communicated vibrations. 

faci^y of its insulation and communication renders it ^ C9nYe.* 

nient instrument for a variety of acoustical experimehfs,^' '* 
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noi^e which nmultaneously accompanies a \ery intense sounds 
proceeds from ttje same cause, and may be prevented by the 
same means. This ringing may be produced bjP applying the 
stem of a sounding tuning-fork to the hand when covering the 
ear, or by whistling when a hearing trumpet is placed to the ear. 
As a proof that the resulting augmentation, which, when great, 
excites the vibrations of the tympanum, is owing to the recipro¬ 
cation of the vibrations by the air contained within the closed 
cavity, it may be mentioned, that when the entrance of the 
meatus is closed by a fibrous substance, ^ wool, &c., no in¬ 
crease is obtained. 

If the meatus and the concha of one ear be filled with water* 
the sounds above-mentioned will be referred to the cavity con¬ 
taining the water in the same way as when it contained air, and 
was closed by the hand; it will be inditferent whether any par- • 
tition be interposed between the cavity and the external air, as 
the water is equally well insulated by a surface of air os by a 
solid body. 

§ 2 - 

The preceding experiments have shown, that sounds immedi¬ 
ately communicated to the closed meatus externus are very 
greatly augmented; and it is an obvious inference, that if ex^ 
iernal sounds can be communicated, so as to act on the cavity 
in a similar manner, they must receive a corresponding aug¬ 
mentation* The great intensity Avith which sound is trans¬ 
mitted by solid rods, at the same time that its diffusion is pre¬ 
vented, affords a ready means of effecting this purpose, and of 
constructing an instrmiMMt Which, from its rendering audible 
the weakest sounds, may^pth pfopriety be named aMicrophone* 

Procure two flat pieces of plated metal, each sufliciently Itirge 
to cover the external ear, to the form also oiP'w^h they may 
be adapted; on the outside of each plate dirOcil^pposite the 
meatus, rivet a rod of iron or brass wire about 16 inches in 
length, and onc-eighth of an inch in diameter, and fasten the 
two rods together at their unfixed extremities, so as to meet in 
a single point. The rods must be so curved, that when the 
plates are appli^ to the ears, each rod may at one end be per¬ 
pendicularly inserted into its corresponding plate, and at tbe 
other«nd m&yiaeet before the head in the plane of the mesial 



line. Tlie spnng of the rods, will be sufficient to 'fix'thd plstos 



to the ears, but for greater security ribands, may be attached- 
to each rod near its insertion in the plate, and be tied behind 
the head. 

A more simple instrument may be constructed to be applied 
to one ear only, by inserting a straight rod perpendicularly into 
a similaf plete to those described above. 

. The Microphone is calculated only, for hearing sounds when 
it is in immediate contact with sonorous bodies; when, they 
are diffused by their transmission through the air, this instru¬ 
ment will not afibrd the slightest assistance. 

It is not my intention in this place to detail all the various 
experiments wliich may be made with this instrument, a few 
wiU suffice to enable the experimenter to vary them at his 
pleasure, 

. 1, If a bell be rung in a vessel of water, and the point of the 
microphone be placed in the water at different distances from 
the bell, the differences of intensity will be very sensible. 2. If 
the point of the microj)honc be applietl to the sides of a vessel 
containing a boiling lic^uid, or if it be placed in the liquid itself, 
the various sounds which are rendered may be heard very dis¬ 
tinctly. 3. Ke instrument affords a means of ascertaining, 
with consid^ble accuracy, the points of a soiwrous body 
at which the intensity of vibration is the greatest or least; 
thus, placing its point on different parts of the sounding board 
a violin or guitar, whilst one of its strings is in vibration, the 
of greatest and least vibration are easily distinguished, 
the stem of a sounding tuning-fork be brought in contact 
^i^th any part of the microjffione, add at the amne time a rousi-* 
^ sQuuid h9>rodnced by the! voiee»^the 





>ill be4b]eto percerve die consonance or , dissonance of the 
two sounds; thj roughness of discords^ and the beatings of 
perfect consonances, are thereby rendered so extremely dis¬ 
agreeable, and form so evident a contrast to the agreeable har¬ 
mony and smoothness of two perfectly consonant sounds, that 
it is impossible that they can be confounded. « 

§ 3. 

Apply the broad sides of two sounding tuning-forks, both being 
unisons, to the same ear; on removing one fork to the opposite 
ear, allowing other to remain, the seij^ation will be consi¬ 
derably augmented. 

It is well known, that when two consonant sounds are heard 
together, a third sound results from the coincidences of their 
vibrations; and that this third sound, which is called the grave 
harmonic, is always equal io unity, when the two primitive 
sounds are represented by the lowest integral numbers. This 
being premised, select two tuning-forks, the sounds of which 
differ by any consonant interval excepting the octave; place the 
broad sides of their branches, while in vibration, close to one 
ear, in such a manner that they shall nearly touch at the acoustic 
axis, the resulting grave harmonic will then be strongly audible, 
combined with the two other sounds; place, afterwards one 
fork to each ear, and the consonance will be heard much richer 
in volume, but no audible indications whatever of the third 
sound will be perceived. 

§ 4 . 

Very acute sounds, such as the chirping of the gryllus cam- 
pestris, &c., are rendered inaudible by exhausting the air from 
the Eustachian tub6, and thereby producing a tension of the 
membrane of the tympanum; the different thicknesses or ten¬ 
sions of this membrane may therefore occasion diversity of 
the limits of audibility, with regard? to the acute sounds which 
Dr. Wollaston has pointed out as existing in different indivi¬ 
duals ; if so, it would be desirable to ascertain this limit in in¬ 
dividuals in whom the tympanum is perforated, or destroyed. 

. ; § 5 . 


* When the wn^vifs,. is brought forward, all acute sounds lure 
l^dered mefe^intease, but no squible difference h p«iw 



oeived. with fegard to the gra\^ sounds* The higher tomB4iof 
llJass.staccadosr or. of an octave flute, the ticking of a watch, 
kinds of sibfla^t sounds, &c. are thus greatly augmented : th& 
experiment is easily tried, by whistling very shrill notes. A 
still greater augmen^tiou of the acute sounds is obtained, by 
placing the lianas formed into a concave behind the and 
by bending downwards the u])per part of the auricula, scx.as:to 
pbtain a more complete cavity. 

§ 6 , 

1 will conclude with the following observation: 1 had, in con¬ 
sequence of a cold, a very i^light pain in my left ear; on sound¬ 
ing the regular notes of the piano-forte, and C* were much 
louder than the others, and Ae loudness was much increased, 
by placing the iiand in the manner above described to the left 
ear*. When it was pressed close, or when the Eustachian tube 
waSf ^lo^l, the intensities of all the notes were equalized* X 
attribute tins aflfectign to the diminished tension of the mem- 
brana tympani, \^^hich was again increased by the operation 
described. 
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On the Petrom'^o^ 

I * • 

* 

On entering the |iarbour of Dublin a few we^s ago, wc were 
becalmed off the X(i^&f41o^h, and to pass the tedious time 
until a breeze sprung/ up, 3iwe found some lines on board, and 
began to fislf frpm the qnarter-^ck. caught a number of 

grey gurnetbut our attention wmkj^iilicularly attracted by a 
pull of uncommon®torce op one lines* Having rendered, 

assistance to the person who^b^ld it, we were all astonished to 
see rise out of thft water i^iwge flA, wlEh apparently a double 
body, which,lafler floup^ring on the surface of the water, we 
pulled on deck. On ej^^ning this ^enomeiion for a short 
time, .we were again su^rnced to see it separate into two parts; 
axfd then found that tb^ were two large fish'taken up on the 
saTpe hook, the heiilt of one having been bpned under the throat 
of the^other, to which it had firmly attacl^d itsdf. When se- 
by fcree, it wriggled pbout pathe'’^ip^witbextra(ftdi- 
strph^ and agility, and Bgaia parted op 
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ii adhered ad firmly, that it requi^ very considerable exertion 
ta detach it; fqp it suffered itself to be raised up by the tsilr 
end shaken, still holding the other fish suspended9from its jaws. 
Wxhen finally separated, it showed great ferocity, darting at every 
thing near it, and at last seizing the deck, which it held very 
fast* writhing with its tail and body as if in theoact of tearing it 
to pieces.When detached, its teeth left a deep circular im-* 
presslon on the wood, the fibres of which-were drawn into the 
cavity of its jaws, so as to be raised up in the form of a cone. 
1 now directed, that it should be put into a bucket of sea water, 
in the hope of preserving it alive until we arrived in Dublin, but 


it died in a shorter time than could be expected, from the energy^ 
and activity it had displayed, long after the other fish was dead. 
We had handled it very roughly, #ind so perhaps had mortally 
hurt an animal otherwise very tenacious of life. 

On examining the fishes, I found that which, had taken the 



hook, or whiting Pollack. It was about 

ttro feet It^is j^tx^abte its acrive enemy had fastened 





















at 011 

onitflfter'fth^ been)io(^Qd; if 6e/ore^it 
vottraordinary insensibility to pain in an anpol that coidd 
attend to tbe^lisof appetite, whilst another was |>reying'<nf 
its vitals* The fish which had fastened pn the pollack was 
petmmfzon 7Aarinus,».or sea lamprey* . It was nearly three feet 
long, and resembled a large eel in shape. Its genen^' c/Ch^Ar 
was a dull brownish olive variegated^with yuisk blo|@|fc8s!f |he 
^back darker, and^the^bellj^ inclining to yellow. vThe eyes 

were small, and the meuth tfge and ova} ^ but wheudistended, 
circular. The ipside^of the jaws was deeply cbncaVe^ and 
studded with circular ro^^f sharp tnan^lar teeth^ that issued 
from: corresponding orange-coloured papular protuberances, 
which formed thegum^; ;the tongue short and crescent- 
shaped, fui^mshed wdh a ro|ir very small ^eth round the 
edge. On the to];^bf me head was ^'^^small orifice, or spout-hole^ 
from whence'^ djpcharged the superfluous water taken at the 
.mouth. . BVit life circumstance that^more>pmticularly distin¬ 
guished it, was that which gav^ rise to thg^ vulgar error that it 
had sixteen eyes. On either ^^^of the neck, commencing just 
below the real eyes, was a row of snren equidistant spiracles 
exactly resembling eye^, t^cy are, hoWfever, holes lined with a 
red membrane^ ^d^all^enmc into ^outh, an apparatus 
to supply the places of ^giMs, wlo^ functi^s are to extract 
oxygen froih^t^ ^ perform t^i^ffice 6f lungs in 

aquatic animals. ^mfldiwo|^rsi|il(hns, one On the lower part of 
the back,iHi*ow, roi|ud!shputIine; dih o^^er commencing 

where the.firit j^^ii^ted. Th^^n^a^artikginous, without 
processes, 'l'Lap^riqpd|um,^OQ^^D§[ia ^^1 heart, was a re¬ 
markably strong nlbx|ip’a^^,^nd was^s green as grass. 

This fish ik nqt uncoj^ufdijlip tho'North though it most 
abounds in the ^ditfwh^ire, f^in f^iest times, it was 
esteemed vt* lkxuitoi%c^^^ Fish-pjeyb we;p ."pArj^osely con¬ 
structed to preserve itf nOivour coast,*cnnant*observes, that it 
found most* fr^qiS^dy at the mouth ^the Severn, which river 
it sometimes’ ascegfll# where it is qccsfiioi^y taken, firmly 
sdtached to a stone by its mouth, while tail a>^ body are 
waving fi^y to the current., Ifs adhesicm'at such times is so 
it- may be Uf^d^ wijii. a twelve poimds 

;^i^£ .ap|^ded to its moiitb. This to ib 


floc^on; whiles the» ci^mstance of ite chxalar jam 
tcoming in closa Contact with the surface of the body exclude 
ike eactemalair within the cavity of the mouth, «and so adhem. 
'Sk 9 the hand placed on the cup of an air-pump. It is front 
fhis remarkable property, that its scientific n^me has been im-t 
pjOHMd^^ vulgar name, lamprey, fiom lam}»etra, has a simi-, 
lataelii^oii. By the Homans ^it was named murmna. As 
this fish waswell known and highly prked by the ancients^ there 
is noiie thai has beeh so fkequetirtly described and. alluded to. 
’Aristotle, Hiny, Tacitus, CokimeUa, i^lian, Sepeca, and Oppian, 
have mentioned its properties aitd,, hinbits, which conjespond 
exactly with those I Jhave described above. Pliny says, in the 
northern parts of France, and corjlequen|Jy contiguous to the 
British. Isles, the lampiteys haw scven.spots in the jaws, re¬ 
sembling the constellation the plough, evidently the .same as 
the eyes, which vulgandpimon assigns to Their ex¬ 

treme voracity Was such, that (ximinals^er6 thrown among 
them to be devour^. Seueett relak^s, that^Vtdius PolKo, a 
Roman knight; ordered his had broken a crystal 

vase, to be thrown into alarge^pond of lampreys J; and Colu¬ 
mella writes, that they^ere sometimeS'seized with a rabid fury; 
that resembled can%ie^adness; in fhe ac 9 es& of which, they 
seized upon other^^sb, so ftaifit wJk irnj^ssiblc to keep them 
in the same pond§ ; and to account for t^is e^ltadrdinary fero¬ 
city, Oppian and Others asse|l^ that die laU^^reyis impregnated 
by a serpent; thb^e issuina froninhe4da,'%nd thewther rush¬ 
ing down to thtf'rocfe, Kith madness^t^ consummate 


* Petromyzort; *«#eflv, saxu]#, and^g|tf,‘;«i|gere?k‘ ,/ 

f In Galha septentrion^^imems om^us^xka iic:miu^illa septenae 


maculae ad formam septer^onis aureo’ 


ilgent. 


^ i/Vo/. lib. ix. cap. 39. 

% Fregeratunus^x'servrf'crystallinumqu*; ibpi^um Vedias jussit, 
nec vulgar! quadaai.mprteperitui^iih, mur»ni|^objici«jubebatur quas 
ingens piscina continebal.* 7 -SBNECA de Ird, nb.lj cap. 40. 

$ Comrnisberi eas'6hm alterius notee.piscilms ndn placet, quasi rabie 
vexantur quodhuie g^ri Veluteoniho sdet accidersk .Seevitia perse- 
quuntur squamosos wiuimosque mandendo cbnsumunt 


*i9i 

txioutit*. l%tft singular copulation was the reason' why tte 
BoihanSf who were immoderately fond of lampreys, did nOt 
wish to eat when impregnated by the supposed serpenC 
Hmrace,' dterefore, makes Nasidienus, mnong the blunders ^ 
his supper; serye'^it in that state f. ^ 

- Lampreys wei^ a favourite dish with our own early moniyi|^« 
Henry IL died by eating them to excess. The celebrated 
tAfSO owed his death^to aciuirfeit of them. Doctor Johnson re-* 
marks in his life of thepoet,^hat .he.^a^Mn the habit of cook* 
ing them himself in silver sauoapan. The Corporation of 
Oxford still make iq» a pejc^Odicab p^ of this fish for the king, 
in' compliance with anqient usage. Bui lampreys have lost 
their rank at corpor^tioif fOasts, in consequence of the more de¬ 
licious and wholeso^ tdrtle b>feing introduced into modern 
cookery. 

I have qever^Ojbiced lampreys in-&et. Dublin fish-market r 
and though they ^ ^quendy u«e^in the.gouth of Ireland, 1 
do not know ifittigy have ewer bben jtnude ^ article of food in 
Dublin, or the o^ith, whe^they rarely met with* 

C. . 


ObservaHonk u%orS ^ Motioft "of of the Mimosa 

t. ^Pu^ca* $5 

* 

TTo tfie Bllitorof the Quarterly Journal orBciencaJ 
Dear Sir, '»• ^ ^ 

Towards m^Iattcr part OT^ia^Bummer, ]Vfr. Gilbert Burnett 
and myself several expe^menta^with a view to ascertain 

the nature of by%fe sensitive plant. 

We afterwards'lbund greater |fc-rt of the facts which 

we had observed^ Jiad beefi gftio'usly ^escrib^d by Mr. Lind- 


* Afift 3i 

"ds ftif i^K§t 

Hm S riimfMm umR ^ ^ 

M^irai mu foiifst Sn^g 

. VMfits HaUe^U lib. i. ^ 


Mffnrai mu fvtifat tumg 

. XlMftt HaUe^U lib. i. V^854,., 

Adfeptur squillaa int^ munena natan^g, •. 

' In patin£ porr^cta: ** hsec gravida/* iagi 
e«t.*V-iioR^]ib. ii. Sat 8.1^ 
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On the Xaaidia ^4he Semitiiie Plant 

gay and Dn Dutroehet. Mr. liadsay^s observatioiis are to be 
Tipfit \Yith in a •MS. preserved in the library of the Royal 
i^iety, -which is dated July 1790: this essay is alluded to by 
Djr. Sfiaith in his lntro4uction to Botany.” Dr. Dutrochet’s 
experiments were published in his ** Kecherdies anatomiques 
d^il^siologiques dur la Structure intime de^Animaux et des 
V^taux,” which appeared in 1824. ‘ With the latter author 
the reputation of originality is likely^ rest: not undeservedly, 
indeed, as there is nO reason to suppose that his experiments 
were suggested by a knowledge of those performed by Lindsay. 
It is, however, an act of literary justice lo secure to Mr. Lindsay 
the credit of undoubted priority in describing the phenomena 
which he noticed in common with Dutroehet. I have drawn 
up the followin^remarks partly for this purpose—partly to have 
an opportunity of mentioning some circumsttinces which escaped 
the observation 6f both Experimentalists. 

The leaves of the Minrosa Pndica cemsist either of one or 
two or three pairs of leaflets, afid occasionalI^4erminate by an 
odd one. Each leaflet bear^ ftfemitfwentpt^f sixty subleaflets, 
which are disposed in pairs. 'Die petio^ or stallc of each leaf, 
at the extremity which^s attached to the branch or stem of the 
peant, swells into aui^ii^mesceBCC varying from three to five 
in length. A simjjar intumdSfcenc^, of proportionate dimen¬ 
sions, is seen upon each subpetiole, where it ^'articulated with 
the petiole, and upctt the blfte of tl# s^^lr of each subleaflet; 
the intumescence is the part in -^yhich ntblion takes place. 

During the day-time^the pgtfples are obsSrvhd to have a 
direction upwards, :or rathe^ to form an ^ ac^ angle with the 
upper part of the slqpqgpr branch^ tobwhfeh they are attached: 
the subpetioles are divergent: tbe; sub^flets are spread out, so 
as to lie nearly in one placet {Fifi L) 

During the night the petioles ^e filuiid to be depressed; 
the subpetioles to b^. drawn togemer; spbleadlets folded, 
the upper or solar surA[ce|^of each'pbirbeing brought into 
contact, {Fig, 2.) » . % ^ 

The leaves rise; the leaflets* diverge,'and open by throMng 
down their snbleafl^, at daybreak: opposite changes occur 

about sunset. experiments to ^described, are^ 

supposed to be performed in the 
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If a tennlil^^subleaflet be pincbed ^ 
with forceps, or^cut with scissors, it 
rises, together with its fellow; then l)ie 
next pair rise; then the next; and so 
cn in succession, the pairs of^ 

£ubleaiietE^' upon the same subpetible 
are folded. In ajittle time afterwards, 
the petiole is bent downwards its 
intumescence; and ih a few seconds 
more the remaning leaflets »pon the 
same petiole fpliL their subleaflets in 
pairs, from tlie^ hase towards the pointy 
of the leaflet. 

If a subicaflet be burnt, instead of*^ 
hang cut or pinched, the phenoma|Sft 
libove d^ribed cx}cht more rapidly: 
and after they hav^^ tnken plao^thflft 

aciyoining leaves upon the sameybflnch^ ^ 

ard^bent doWn in s^ccesMon) their leaf-' - 7 

lets I^Qght together, and their sub- 
leafteta If the plant bev^ 

vigorous and lively,. m impresribh c 



l0»eioftihA Pbmfi 39. 


in84« iipon one leaf afiecU the ijpst in succession. It is well 
lujown that the sjem, branches, flowers, and roots of the sensi^ 
plant have no motion. But M. Desfontaines observed 
that, on touching the roots with sulphuric acid, Uie leaves 
become folded; and M. Putrochet obtained a ^Irnilar result on 
buroj^ either the flower or the steui. k 

Jf%e plant be shaken, all the leaves are simultaneously 
thrown down, and their leaflets folded. ^ Mr, Lindsay attempted 
to elucidate the action of the intumescence in raising and 
depressing the petiole, in the following manner. He cut out 
a portion from the upper or solar surface of the intumescence; 
after which he found that the petiole, upon recovering, rose 
higher than before, (Fig, 3;) From another leaf he removed 
the inferior portion of the intumescence: he found, upon this 
injury, that the leaf declined more than before, and did not 
again rise, (Fig, 4.) noticed that a thin slice, pared from 



less degree than a de^j) excision.: and he found that when 
similar experiments are upon the intumescence of the 
subpetiole, there is no essential difference in the result. 

Thus Mr. Lindsay discovered, that the forpe whU:h raises 
the petiple exists in t^e lowerpart of the intumescence, and 
that which depressea k, in the upper. He seems to have con-* 
aidered that the tei^pmury excess of force in either part is 
produt^d by impulsion of the sap from the vessels of th^ 
yielding pordKW .into.tho# ^ tbo portioi). .j 
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Dri DutcocHet viewed th^ phenomena in ^ome respect^^ 
inore justly. He remark, in addition to y/hoi Lindsay 
observed, that: if, instead of the upper and under surface, tW 
lateral part of the intumescence be removed, the petiole be^ 
comes not raiisd or deflected, but inclined towards the side 
on which ft is (njurcd (Fig, 5); and that if longitudinal,^slices 
of the upper, or under, or lateral portions of the intumeScehce 
are immersed in \vater, these separate slices immediately 
become incurvated, that edge being concave which looks to¬ 
wards the axis of the intumescence. From these facts Dutro- 
chet inferred that the texture of the intumescence possessed 
some modification of irritability; that, when excited, each 
length of the intumescence (to use a very imperfect expression) 
forcibly assumes an incurvated figure, like a curved spring 
returning from a state of temporary extension; that the petiole 
is raised, when the action of the lower part of the intumescence 
predominates; is depressed, when the upper portimi acts with 
increased enefjgy. 

Mr. Burnett and myself had arrived at very similar conclu¬ 
sions respecting the agency of the intumescence, before we 
became acquainted with the inquiries of Lindsay and Dutrochet. 

In Dutrochet’s aide resdirches, a more exact analysis, how¬ 
ever, was obtained of the functions' of this part. He discovere<l 
that the cortexof the intumescence is the seat of its irritability: 
for upon wholly removing the biwk, so as to expose the ligneous 
substance, the petiole was found to have been rendered motion¬ 
less. Nevertheless, the intumescenc;^, thus mutilated, remains 


capable of transmitting an impression made upon its leaflets to 
the leaves adjoining, Dutrochet furlher ascertained, that the 
ligneoiis substance alone is fitted to convey the peculiar stimu¬ 
lus, which spreads, from a point of the plant that has been 


irritated^ to the s^joining, leaves. > 

The ^periments already mentioned appear to explain the 
mode iit which the elevation an^ depression of the petiole, and 
the divergence and approximation of the sul^tioles are pro- 


It is probable that the contrivance for folding and 


expanding the subleaiiets b of a similar t^ature. Mr. Burnett 
and myieif conjectured that «ach subleafiet is r^sedbydie 
under part bf^the intumescence that &bts nt itsho^i and de^ 
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,^C8sed by some action of the uRper portion of the same intu¬ 
mescence. In i^ing the-sjuiidness of this hypothesis, >ve met 
yith the following evidence in its favour^ 

Mr. Lindsay had observed, that at . the moment when the 
petiole is depressed, the under part of its intun^scence assumes 
a.deeper colour. But the under part of the \ntumescence of 
the j^tiole is the portion which is shortened during its depres¬ 
sion, .and which is overcome on this occasion by the superior 
force of the upper portion. 

Now it is to be remarked that in the subleaflets the upper 
part of the little intumescence belonging ^.o each corresponds, 
in one respect alluded to, with the lower portion of the .intu¬ 
mescence of the petiole; it is the j^ortion shortened token the 
leaf is folded. And we found, upon examination, that it like¬ 
wise distinctly changes colour at the moment when the sub¬ 
leaflet rises, while the under surface of the intumescence of the 
subleaflet does not change its hue. 

In pursuing this inquiry, another point of correspondence 
between the mechanism which depresses the petiole, and that 
which raises the subleaflets, was slated, which has yet additional 
interest. 

When the plant is not in its most lively state, the undersur¬ 
face of the intumescence of the subleaflet (6, 2,) and the 

upper surface of the intumescence of the petiole (a, Fig. 6,) 

6. Fiff. 7. /7^. 8. 




may be pricked with a needle, without producing action. 
But if the opposite surfaces, those namely, which change colour 
and are shortened, when the petiole is” depressed and the 
subleoQet^^olded,. are touched with the point of the needle 
these actidha are iastAtaneously produced. Here the &ub- 
JUI.Y—OCT. 1027. ’ G 


^ 06imajt«fu upon the MoUon of 

leaflet is most delicately s^sible; a elight touch vith th^ 
point of a needle upon the upper surface ^of the intume^ 
scence of tha Subleaflet (c, Fig. 1,) causes the single sub* 
leaflet-tiso stimulated to rise ; and in this manner all the sub¬ 
leaflets upjbn omi side of a leaflet may be raised, their felloVs 
remBihing expanded. if the touch be something sharper, 

subleaflet rises at the same time; if ruder still, the i$^t 
piair of leaflets fold directly afterwards, an*l the irritation then 
piDceeds entirely (hrougii the leaflet. But the most satisfactory 
and curious results are obtained on stimulating the extension 
surface of the intumescence of the petiole. The needle may 
be applied to every point upon the upper or solar half of the 
intmescence of the jietiole (o, Fig. G,) without producing any 
visible effect; l)ut if the irritation be applied upon the under 
half, (tZ, Fig. (>,) either quite below or laterally, the petiole is 
immediately depressed. The transition is abrupt from the sur¬ 
face against which the needle may be made to prick, without 
exciting action, to one which, when the needle reaches it, causes 
the petiole to be instantaneously thrown down. 

It appears, therefore, that each intumescence has a surface 
especially adapted to receive mechanical impressions; which 
surface is placed on the side of the intumescence opposite to 
that, by which the consequent motion is produced. A curious 
but vague analogy may be traced between these surfaces of the 
sensitive plant and the organs of sense in animals. 

We painted with a thick layer of lamp-black in oil the intu¬ 
mescence of different petioles in different ways; the upper sur¬ 
face of one, the under surface of another, the side of a third. 
The experiment was followed by no sensible effect. After a 
few minutes the petioles, which had been thrown down by the 
operation, rose again in each case, and fell again as readily as 
before upon being stimulated afresh* 

We tried what result would ensue u|)on slitting the intume¬ 
scence of the petiole horizontally. The petiole, after tliis in¬ 
jury, did not recover its usual direction ; the intumescence ap¬ 
peared to have wholly lof^ its properties; the leaf seemed to 
depress the petiole by its weight alone, yet the leaflets ex- 
.panded, exhibited their usual iiritability, upon depend¬ 
ing stalk. The same effect, however^as observe^ when the 
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intumescence was divided by a longitudinal incision, made ver¬ 
tically instead oC horizontally. 

I have already mentioned that Dui rochet discovered that the 
ligneous fibre is the channel, along which ^ impression ia 
conveyed from one part to another. Mr. Burkett and myself 
hid made one or two experiments upon the course which the 
irri^ition follows when spreading from leaflet to leaflet, whi.^ 
several are placed upon the same i)etiole. ^ 

If the' upper third of a petiole bearing four leaflets be m- 
vided longitudinally, the irritability of tha leaflets remains for 
many days unimpaired; upon cutting with scissors one sub¬ 
leaflet after the plant has recovered itself, the irritation is ob¬ 
served to descend the wounded leaflet, and then to pass to that 
adjoining upon tlie same side of the petiole: afterwards the 
petiole falls, but there tlie elfect sto])s; it does not extend to 
the two other leaflets ; the direct roxitc is cut through, and the 
irritation seems to find no circuttous way, as might have been 
expected, perhaps through tin; intumescence of the petiole back 
again to the leaflets, on its summit. If on a petiole, bearing 
four leaflfits, a lateral incision be made, cutting the petiole half 
through it at a point between the two leaflets which are situated 
on one side, upon irritating either of the leaflets, between which 
the incision has been made, it folds its subleaflots; then the 
two opposite leaflets fold their subleaflcfs ; and last of all, the 
leaflet next adjoining ihat. first irritated, but isolated from it 
by the incision, becomes folded. 

In the few remarks which I have thus put together, I have 
quoted J.indsay and Dntrochet only as far as their researches 
anticipated iny own : I leave unnoticed many experiments, in 
several of which these authors are again found to have acci¬ 
dentally coincided. The experiments to which I allude do 
not, however, serve to illustrate the nature of the motion ex¬ 
hibited by the sensitive plant, to the examination of which sub¬ 
ject alone my attention was, in the present instance, directed, 
in the expectation that it might throw light upon the obscure 
and interesting subjecl of muscular action. 

I temain, my dear Sir, Your’s truly, 

'' f . * , Herbert Mayo. 

19, George.SKeet f(aftovSf^quare,’ 


Augusk^^ 1827. 
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Expenments i jn the Nature of Labarraque's disinfecting Soda 

Liquid, By M. Faraday, F.R.S., Corr. Mem. R. Acad, 

Sciences, P^jis, &c. &c. ! 

1 . . Thf following experimental investigations relate to 

of that medicinal preparation which M. Labarraque hits 
lately introduced to the world, and named Chloride of oxide of 
Sodium. They were occasioned by the accounts which were 
given of this and other substances of similar power, to the 
members of the Royal Institution, at two of their Friday even¬ 
ing meetings*; the value of the preparation, thi; uncertainty 
of its nature, and the inaccuracy of its name, all urging the 
inquiry. 

2. In the first instance the inquiry was directed to the na¬ 
ture of the action exerted by chlorine gas \ipon a solution of 
carbonate of soda, questions luiving arisen in the minds of 
many, whether it was t^r was not identical with the action ex¬ 
erted by. the same gas on a solution of the caustic alkali, and 
whether carbonic acid was evolved during the operation or not. 
Chlorine ^ was therefore carefully prepared, and after being 
washed was sent into a solution of carbonate of soda, in the 
proportions directed by M. Labarraque; i. e. 2800 grains of 
crystallized carbonate of soda were dissolved in 1.28 pints of 
water; and being pul into a Woulfe’s apparatus, tw’o-thirds of 
the chlorine evolved from a mixture of 967 grains of salt with 
750 grains of oxide of manganese, when acted upon by 967 
grains of oil of vitriol, previously diluted with 750 grains of water, 
were passed into it; the remaining third bemg partly dissolved 
in the washing water, and partly retained in the open space of 
the retort and washing vess^. The operation was conducted 
slowly,-^at as little muriatic acid as possible might be carried 
over into the alkali, ^he tommon air ejected from the bottle 
4»ntaining the solution was collecteH and examined; but from 
beginning to the end of the operation not a particle of car¬ 
bonic acid was disengage4 from the solution, although the chlo¬ 
rine was readily absorbed. Ultimately a liquid of a very pale 

V * See the last volume of this Jouiial,pp. 211,’4^. 
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yellow colour was obtained, being^the same as M. Labarraque’s 
soda liquor, an(\ with which the investigations were made that 
will hereafter be described. « 

" ^3. An experiment was then instituted, in winch the effect of 
excess of chlorine, upon a solution of carbonajfe of soda of the 
$B)ne strength as the former, was rendered evicKnt, The solu- 
^On was put into two Woulfe’s bottles, the chlorine well ^(ashed 
and passed through, until ultimately it bubbled through both 
portions without absorption of any appreciable quantity. As 
soon as the common air was expelled, the absorption of the 
chlorine was so complete in the fust bottle, that no air or gas 
of any kind passed into the second, a j)roof that carbonic acid 
was not liberated in that stage of the experiment. Continuing 
the introduction of the chlorine, the solution in the first bottle 
gi'adually became yellow', Ukj gas not being yet visible by its 
colour in the atmosphere above the solution, although chlorine 
could be detected there by litmus paper. Up to this time no car¬ 
bonic acid gas had been (n olved; but the first iUkaline solution 
soon acquired a brighter colour, and now carbonic acid gas 
began to separate from all parts of it, and passing over into the 
s()cond bottle, carried a little chlorine with it. Th^^ soda solu¬ 
tion in the first bottle still continued to absorb chlorine, whilst 
the evolution of carbonic acid increased, and the colour became 
heightened. After some lime the evolution of carbonic acid 
diminished, smaller quantities of the chlorine were absorbed 
by the solution, and the rest])assing into the atmosphere in the 
bottle, went from thence into the second vessel, and there 
caused the same series of changes and aetiojis that had occurred 
in the first. The solution in the first bottle was nOw of a 
bright chlorine yellow colour, and the gas bubbled up through 
it as it would through saturated water, 

4. When (he chlorine had saturated the Soda solution in the 
second bottle, and an excess of gas sufficient to fill several large 
jars had been passed thrpugh th^whole apparatus, the latter 
was dismounted, the solutions put into bottles and distinguished 
as the saturated solutions of carbonated soda; they were of a 
bright greenish-yellow colour, and had an insupportable odour 
of chlorine. 

5. The xaturated solution (4) was then examined as to the 



m Mr. Ezpermeaig on the Nature of ^ 

change which had been ocoasipned^^y the action of the chlo*? 
line. It bleached powerfully, and apparently contained no 
carbonated allfali: but when a glass rod was dipped into 
and dried in a warm current of air, the saline mj^r le^ whed’ 
applied to moisl^tined turmeric paper, reddened^ considerably 
at, first, and theiL bleached it; and this piec&of paper beji*^ 
dried end arterwa)'<ls moistened upoi} the bleached part, 
indications of alkali to fresh turmeric paper. 

6. A portion of the saiiii*atcd solution (4) being wariped, in¬ 
stantly evolved chlorine gas, then assumed a dingy apph^rance, 
and ultimately becanfc nearly colourless ; afti^»>vhich it had eui 
asfnngent aad saline taste. Being eviporated to dryness at a 
very moderate temperature, it left a saline mass, consisting of 
mu^h common salt, a considerable quantit,y of chlorate of soda, 
and a trace of carbonate of soda. I'his mixture had no bleach- 
ing powers. The dingy appearance, assumed in the first in¬ 
stance, was found to be occasioned by a little manganese which 
had passed Over into the soluiions, notwithstanding the care 
taken in evolving and washing the gas. 

7. From these ex[)orinients it was evident that when chlorine 
waspasse^a excess into a solution <>f carbonate of soda (3), 
the carbonic acid was expcllei!, anti tlie soda acted upon as if 
it were caustic, a mixture of chloride oi sodium and chlorate of 
soda being produced: wi<h the exc(;ption of the small portion 
of carbonate of soda which, it ap\'ea '’s, may j cmain for some time 
in the solution in contact with the excess of chlorine at com¬ 
mon temperatures, without undergoing this change. The quan¬ 
tities of chloride of sodium ami chlorate of soda were not ascer¬ 
tained, no doubt being entertained that they were in the well- 
known proportions which occur when caustic *soda is used. 

8. The Labarraque’s soda liquor %hich had been prepared 
as described (2), >^s now ^liknined relative to the part the 
chlorine played ,in it, the change the alkali hod undergone, 
and was soon fouij^d to be v^y different to that which has been 
described, as'indeed the expeigm^ts 1 had seen made by 
Mf^.FbilUps* led me to expect. , The sdution had but little 
odoni^^of chlorine, its taste was at first sharp, saline, scarcely at 

1. qII bis' Journal, p. 461; and JPAtf. Afa^r* N, S„ 1.376. 
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all alkaline, but witli a per^ting.astringent biting effect upon 
the tongue. \l^en applied to turmeric paper, it first reddened 
and then b^qieehed it. ^ 

, 9. Apbrt^'<)f the solution (2) being boij^d, gave out uo 
^ilorine; it but little changed by the ^leration, having 

iie same peculiar taste; and nearly the same ideaching power 
as before. Tliis is a sufficient proof that the chlorine, though 
in a state ready bleach or disinfect, must not be considered 
as in thfc ordinary state of solution, e*tlier in water or a saline 
fluid; ebullition will fi*cely c'arry off the chiorine under the 
latter Circumstat)^. 

10. A portiod-'evaporated on the sandhath rather hastily,' 
gave a dry saline .mass, quite unlike that left by the saturated 
soiufiojiaWadydescribcd (G); and which, when dissolved^had 
the same astringent taste as belbrc, and bleachvid solution of 
indigo very powerfully: when compared with an equal portion of 
the unevaporated solution, which had been pinced in the mean 
time in the dark, its bleaching power upon diluted sulphate of 
indigo was 30, that of the former being 70, Another portion, 
evaporated in a still more careful manner, gave a muss of damp 
crystals, which, when dissolved, had the taste, smell, and bleach¬ 
ing power of the original solution, with almost eiiual strength. 

11. These experiments shewed sufficiently that the wf?ole of 
the chlorine had not acted upon the carbonate of soda to pro¬ 
duce chloride of sodium, and chlorate of soda ■» (liui much was 
in a peculiar state of solution or union which enabled it to 
withstayl ebullition, and yet to act freely as a bleaching or dis¬ 
infecting agent; and that probably little or none had combined 
with the sodium, or been converted into chioric acid. ‘ To put 
these ideas to the test, t^ . ^-qual portions of the Labarraque 
solution were taken ; one was jihit^nto a large tube, closed at 
one extremity, diluted sulphuriAcid vi^as*added till in excess, 
and then air blown through the ^ixtdlc by along small Open 
tube, proceeding from tho,mouth, for the purpose of carrying 
off the chlorine; the conteni# of the tube were then heated 
nearly to the boiling*'point, ak being ccfnlinnally passed throngb. 
In this way all tlie chlorine wKich had combined with the cai^ 
bonated alkali without decomposing it, was set free by the suU 
phuric acid, and carried off by the current at air and vapour, 
whilst any wbisdi had acted chemic^y upon the alkali would. 
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ftflerthe action of the sulphutk acid, be contained in solution as 
muriatic and chloric acids, and from the diluted state of the 
whole, would ^ot be removed by the after-process, but remain 
to be rendered ^videut by tests. The, other portion being dir 
luted, had sulphji ric acid added also in excess, ))ut no attempt 
was made to remove the chlorine. Equal quantities of the^e 
two portions in the same state of dilution were then examined 
by nitrate of silver for the quantities of chlorin|^ sensible in them, 
and it was found that the latter portion, or that which retained 
the whole of the chlorine thrown into it, cc^ig^ahi^ aboVfe sixty 
times as much as the former. 

12. Nowllthough it may be supposed in the former 
portion that part of the chlorine, which, in‘ac,ting energetically, 
had produced chloric acid, could not be detected by the nitrate 
of silver, yet more than a sixth of the small portion which re¬ 
mains cannot be thus hidden ; and even that quantity is dimi¬ 
nished by the sulphuric acid present in excess, which tends- to 
make the chlorine in the chlorate sensible to nitrate of silver: 
so that the experiment shews that nearly 59 parts out of 60 of 
the chlorine in M. Labarraque’s liquwl are in a state of weak 
combination with the carbonated alkali, and may be separated 
by acids in its original condition ; that this quantity is probably 
wholly available in the liquid when used as a bleaching or disin¬ 
fecting agent; that little, if any, of the chlorine forms chloride 
of sodium and chlorate of soda with the alkali of the solution ; 
and that the portion of chlorine used in preparing the sub¬ 
stance which is brought into an inactive state, is almost insen¬ 
sible in quantity. 

13. The peculiar nature of this compound or solution, with 
the results Mr. Phillips had shewn mg^(8), obtained by evapo¬ 
ration of a similar prepuratipn to dryness, induced me to try the 
effects pf slow evapcftation, cr^allization, heat, and air upon it. 
Tn the first place five ^ual portions of the solution prepared 
by*myself vrere.measured out: twp^ere put into stoppered 
bbtUes, two Were put into basins covered over with bibulous 
piijper, and one was put into a |>a6in which was left open ; all 
werd-^^ aside in an obscure placed and remained from July 
IdlL 'fn^^ugu&t 28th. Being then examined, the portions in 

were found crystallized ^ and dry; the crystals were 
large and striated and imperfect, resembling those formed 
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in a similar way from carbonate of soda. They were not small 
and acicular, were nearly alike in the three basins, and had 
effloresced only on a few minute points. A part ^f one portion, 
when dissolved, gave a solution, having an alkj^ine taste, M'ith- 
€fcit any of the, pungency of-Labarraque’s liquid; and which, 
when tested by turmeric paper, reddened, but aid not bleach it. 

14. One of these portions that had effloresced least was 

selected, and being dissolved, was compared in bleaching power 
upon diluted sulphate of indigo, with one of the portions of solu¬ 
tion-t^at had■ preserved in bottles. The fornler had 
scarcely any effect, though sulphuric acid was added to 

assist the actioft'f’a single measure of the indigo liquor coloured 
the solution permanently bine, whereas seventy-seven such 
measures were bleached by the portion from the bottle. Hence 
the process of slow crystallization had either almost entirely 
expelled the chlorine, or else had caused it to redact ujwn the 
alkali, and by entering into strong chemical combination as 
chloride and chlorate, had rendered it inert as a bleaching or 
disinfecting agent. 

15. From the appearance of the crystals there was no reason 
to expect the latter effect, but to put the (question to the proof, 
one of the evaporated portions, and one of the fluid portions 
contained in the bottles, were acted upon by sulphuric acid, 
heat, and aenrrentof air, in the manner already described (11), 
to separate the chlorine that had not combined as chloride or • 
chlorate. They were then compared with an equal portion of 
the solution, which retained all its chlorine, nitrate of silver being 
used as before : the quantity of chloride indicated for the latter 
portion was 60 parts; whilst that of the fluid portion deprived 
of as much free chlorine>,as could be, by sulphuric acid and 
blowing, was 6 parts ; and for the^ evaporated and crystallized 
portion, similarly cleared of fred^chlorine, %n\y 1.5 parts. 

16. This result, as compared with Mie fornler experiment of 
a similar kind (11), shewed, that though reaction of the chlo¬ 
rine on the carbonate had tak^n place in the evaporated portion, 
it was only to a very slight extent, since the chlorine was 
almost as much separated from it by the process altogether, as 
it had been from the recent preparation by sulphuric acid, 
blowing, an4 heat The experiment shewed also that there 
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was a gradual reaction of th^ chlorine and alkali in the fluid 
preparation, proceeding to a greater extent than in the evapo^ 
rated portion; ,for chlorine, equal to five parts, was found by the 
nitrate of silver to remain. Hence this preparation is one 
which deterioratt^ even in the small space of forty-three days^ 
Whether the eflict will proceed to any great extent, prolonged 
experiments only can shew. 

17. From an experiment made upon largej* quantities of the 
Labarraque liquor, it would appear that the force of crystalliza¬ 
tion alone is sufficient to exclude the chlorine. A qfkmtity 
was put into an evaporating basin, and left- <jj^ered over with 
paper from ^ly lOth to August 28th. Beiti'g then examined, 
a few large crystfils were found covered over with a dense 
solution; the whole hud the innocuous o<lour of liabarraque’s 
fluid, and the fluid the usual acrid, biting taste. The crystals 
being separated, one of the largest and most perfect was chosen, 
and being well wiped on the exterior, and pressed between folds 
of bibulous paper, was rubbed down in water, so as to make a 
saturated solution. This had no .aslringcmt taste like that of 
Labarraque’s fluid, or the mother-liquor, but one purely alka¬ 
line ; and when applied to turmeric pajier, reddened, but did 
not bleach it. Kcpial portions of this saturated solution and 
of the mother-liquor were then compared' in bleaching [Kjwer, 
acid being added to the former to assist tlie effect: it was found, 
notwithstanding that portions of mother-liquor must have 
adhered to the crystal, that its solution had not -^th part the 
power of the niotlicr-liqnor. This, in conjunction with the 
other experiments, is a striking instance of the manner in which 
the carbonate of soda acts, as a simple substance, with the 
chlorine in the solution. The ciystjd itself had never been in 
contact with the air : but whether it should be considered as 
the excess of carbonate of soda only which ciystallized; or 
whether it is essential to the formation of these crystals that 
chlorine should simultaneously be gi\'en off into the air; or 
what would take place, if the wat^r wfire abstracted without the 
ev^ution of chlorine, I have not determined. 

. . Notwithstanding the perfect manner in which the chlo- 
be thus separated by crystallization and slow evapo- 
ii^on to dryness, yet it is certain that by quick evaporation a 
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substance apparently quite dry ^ may be obtained, which yet 
possesses strong bleaching power. In one experiment, where, 
of two equal portions, one had been evaporated in tlie course 

twenty-four hours to dryness upon the wfiriiLpart of a sand- 
^tb, when compared with the former, it h^ not lost more 
than one-third of its bleaching power. ^ 

19. With the desire of knowing what effect carbonic acid 
would have on Labarraipie’s fluid, and whether it possessed 
in a greater or situiller di'gre(i the power of ordinary acids 
to expel the chlorine, portions of the solution were put into 
two Woulfe’s bQt|les, and a curn‘nt of cart)onic acid gas passed 
through them. The gas was obtained from sulphuric acid 
and whitening in a soda-waler apparatus, and was well washed 
in water. The stream of giis broiigiit a^ay small portions 
<)f chlorine with it, but they were uol, sensible to the smell, 
and could only be detected by [jutting litmus paper into 
the current. An immense <piantity of gas, equal to nearly 
1300 times the volume of the fluid, was sent through; but yet 
very little chlorine was removed, and the bleaching powers of 
the fluid were but little dimbiished, though it no longer apjjeared 
alkaline to turmeric paper. Air was then passed through the 
solution in large quantity; it also removed chlorine, but appa¬ 
rently not quite so much as carbonic acid. 

20. One other experiment was made ujion the degree in 
which the carbonate of soda in Labarraque’s liquor resisted 
decomposition by the chlorine, (;\eii at high temperature. Two 
equal^portions of the fluid were taken, and one of them boiled 
rapidly for fifteen minutes; both were then acted upon by 
sulphuric acid, blowing, and heat, as described (11), and the 
two were then tested by nitrate of silver, to ascertain the quan¬ 
tity of chlorine remaining; it was nearly tlirec times as much 
in the boiled as in the unboiled portion; and by comparing 
this with the results before obtained (ll), it will be seen that, 
after boiling for a quarter of an hour, not more than a twentieth 
part of the chlorine had acted upon the alkali, to form chloride 
and chlorate. 

21. It would seem as if I were unacquainted with Dr. Gran- 
viUe*s paper upon this subject, published in the last volume of 
this JoLtmal, p.^371, were 1 to close my remarks without takiog 
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any notice of it. Unfortunately, Dr. Granville has mistaken 
M. Labarraque’s direction, and by passing chlorine, to “ com¬ 
plete saturatioy,” tlirough the carbonate, instead of using the 
quantities directed, has failed in obtaining Labarraque’s really 
curious and vervi important liquid; to which, in consequence^, 
not one of his observations or experiments applies, although 
the latter are quite correct in themselves, 

t 

Royal Institution, Sept, 3, 1827. 


Hieroglypx^cal Fragments ; with, some Ren^rhft on English 
Grammar. In a Letter to the Baron William Von Hum¬ 
boldt. By a Correspoudeiit. 

My dear Sir, • 

I AM happy to tell you that our prospects of new documents 
from Egypt are very rapidly iacreasing: Mr. Burton has had 
the good fortune to discover a1 length, in a mosque, the triple 
inscription for which lie hns becni some years in search; and lie 
has been negociatiiig with llio Pacha for its removal. From its 
magnitude and state of ]n'es{‘rvatioii, (here is every reason to 
believe that it will rival the pillar of Rosetta in its importance, 
and I sincerely hope that it will tend to check the wildness of 
conjecture, which has been rioting without bounds in the regions 
of Egyptian literature. Mr. Tattam is printing a Coptic 
grammar, and I am preparing an Aj)pendix, which is to contain 
the rudiments of an Enchoriiil Ix'xicon: I ardently wisji that 
Mr. Burton’s inscriptions may come to my assistance before 1 
complete it. I have received notlung from France or from 
Germany for these four years past: even what is published 
seems by some fatality to have been withheld from me; 
^d the booksellers send no answers to my commissions. I 
trust your brother will not forget his kind promise to think of 
xne at Berlin. 

, I have to thank him and you for your obliging present of 
yoi^ LetUit to Abel Remusat on the Genius of the Chinese 
Lo^^^ge^ which has greatly interested me; the best return 
qan make will be to give you some remarks which have 
^ccwcdio me on the language of hieroglyphics in general^ 
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and on the character of the EngVsh language, ivhich seems to 
approach, in its simplicity, as you have yourself observed, to 
the natural structure of the oldest language^ immediately 
xelated to the hieroglyphical form of represenjmtion. I fear, 
however, that I must apologize to you for the ^want of method 
with which I shall be obliged at present to throw my fragments 
together: but it may be allowable to make some difference 
between a letter and a finished essay. 

Hieroglyphics, in their primitive form, are scarcely to be 
considered in any case as simply a mode of expressing an oral 
language: theymay be a direct and indopendeut representation 
of our thoughts, that is, of recollections, or sentiments, or 
intentions, collateral to the rejjiesciitation of the same thoughts 
by the language of sounds. We find, in many of the Egyptian 
tnonuments, a double expression of the same sense: first, a 
simple picture, for instance, of a votary presenting a vase to a 
sitting deity; each characterized by some pecnliarily of form, 
and each distinguished also by a, name written over him; and 
this may be called a pure hieroglyphical representation, though 
it scarcely amounts to a language, any morl^ than the look of 
love is a language of a lover. But we universally find that 
the tablet is accompanied by a greater variety of characters 
which certainly do constitute a language, although we know 
little or nothing of the sounds of tliat language; but its import 
is, that “ such a king offers a vase to the deity;” and on the 
other side, that “ the deity grants to the king health and 
strength, and beauty and riches, and dominion and power.” It 
is common to see, in these inscriptions, a number of characters 
introduced, which arc evidently identical with some of those 
in the tablets: and however some of them may occasion¬ 
ally have been employed phonetically, there can be no question 
of the nature of the changes which their employment must 
have gone through before they assumed the character of sounds: 
but this is altogether a separate consideration, and foreign to 
the present purpose. 

Now it is obvious that objects, delineated with tife intention 
of representing the originals to the eye by their form, must 
necessarily be nouns substantive; and that the picture, con¬ 
taining no verb whatever, can Bcarcely be said to constitute 
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either a positive or a negative assertion. At the same time, it 
must be allo\re<l that a picture of King George the Fourth’s 
coronation, wi^ the date 19 July 1821, could scfixceiy be con¬ 
sidered otherwi^ than as asserting a historical truth; and if 
any emblem of 'yuth were attached to it, or if it were deposited 
among the recorus of other historical facts, it would be equiva**^ 
lent to the expression, “ George TV. crowned in July 1821,’* 
which scarmy wants the verb was to convert it into a positivif 
assertion of a fact. 

Strictly speaking, however, there seems to be no direct mode 
of sup];)lying the want of the verb h or ivas in pure hierogly* 
phical writing; and if any such sign was employed in the 
Egyptian or the old Chinese hieroglyphics, its introduction 
must have been arl)itrary or conventional; like the employment 
of a postulate in mathematics. Ji\ory oilier part of alanguago 
appears capable of being reduced, with more or less circumlo¬ 
cution, to the form of a noun substantive; and the English 
language appears to a[)proach to the Chinese in the facility 
with which all the forms of grammar may be shaken off. 

There is, however, often occasion, in such cases, for a certain 
degree of metaphor approacliing to ])oetical latitude; and hence 
it may happen that the least literary nations are sometimes the 
most poetical. Jl is, in fact, impossible to exclude metaphor 
altogether from the most prosaic language ; and it is frequently 
difficult to say where metaphor ends and strict logical prose 
begins; but by degrees the metaphor drops, and the simple 
figurative sense is retained. Thus we may say liquid ruby 
with the same exact meaning as crimsomvine; and yet ruby 
would never be called an adjective, though employed merely to 
express the colour: in coral lipHy however, the corals first used 
metaphorically, is converted by habit into cm adjective, and the 
expression is considered as synonymous with labri coralUni. 

The general custom in English is to place the figurative 
substantive, use^^as an adjective by comparison, or by abstrac-^ 
tioa, before the name which retains its proper sense; Ihus a 
che$lnat horse is a chestnut dike or chestnut coloured horse: 
a ho^ chestnut is a coarse kind of chestnut: and in this 
manner we are enabled to use almost every English noun sub^^ 
stonUve as an .adjective, by^an ellipsis of the word likty which^ 
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if inserted entire or abridged, wpuld make a real adjective of 
llie word, as war^ilee, Mendly. But this omission of the tenni'^ 
nation, like other figures of speech, is easily forgo^n in the ordi¬ 
nary forms of language; and the Germans, as we)/as the English, 
itrake use of almost all their substantives in the place of adjec¬ 
tives, though they are more in the habit of continuing them 
into single long words. 'When, however, the substantives are so 
used, they generally become by abstraction real a^ectives: for 
we seldom think of a chesinut^ in speaking of the colour of a 
horse; but the idea of a light bi-own coat, with an ugly pale- 
red mane and tail, and a fidgety temper, is very likely to occur 
to us: and in a horse cluistimt the idea of a horse out of the 
question; we only think of a coarse fruit which a man cannot 
eat: so that the true sense, in both those instances, is that of a 
quality; but coral lips and iiwnf hands are rather elliptical 
expressions, composed of two substantives, wliich might fairly 
be represented lueroglyphica.lly by the assistance of a branch 
of coral and an (dephant’s tusk. But to describe an abstract 
quality by any hieroglyphic character, representative of form 
only, would be generally inqiossible: colours might be imitated, 
if we supposed coloured figures to be employed; but other 
simple ideas, such as those of sound or touch, could never be 
immediately presentetl to the eye; ancf some circuitous inven¬ 
tion would always be required for their representation. 

Horne Tooke has shewn, with considerable felicity of illus¬ 
tration, that all the parts of spcecli may be rcsolved into the 
noun and the verb; but he has not pointed out so clearly that 
every verb may be resolved into a nonri and the single primi-' 
tive verb is or was, which, in this sense, may be said to be the 
only essential verb in any language ; as Ave find, indeed, in the 
Coptic, that almost every noun becomes a verb, either by the 
addition of pe, or sometimes even ivithout it. Thus, the morn¬ 
ing BLUSHES is synonymous with the mnm.wg is red; he loves 
jusHce^ with he is a lover of justice ; and 1 AStan Engli^man^ 
with the person now speaking is an Englishman. But this must 
be understood of is, was, or will be, in all its tenses'f the idea 
of time, if expressed, being an essential part §f the verbal sense. 

1 confess that some of these reflections have occurred to me 
in kx^Bg over e very singular workgi which 1 had the curiosity 



ttordot to see ;|^hat kind of infotm^tioi^ could 
j^ps^OMod'^y u.p^rson notoriously and ^professedly ignorant of 
tke oi^n andLreiations of the language which' he attempts ta 
teach t’and, jmshor.^ kin3 of light could be diffused by^ 
aoL apostle of dai^ess. Blunders^ and some of them ridiculous 
cnoiigh, mustr of course, be found in .the works of such a person, 
but most o:^hem are’such as every schoolboy might correct; 
and there tlally is so much of sagacity in some of Mr. CJ^- 
bett’s remarl^B on the errors of others, that they well deserve the 
attention of such as are ambitious to write or speak with perfect 
accuracy* *■ 

1 shall not attempt to enter into a regular criticism of this 
Grammar ; 1 shall merely make a few miscellaneous observa- 
tions; as they have occurred to me in reading it, several of 
whi^ would be equally aj)plicable to the best of^ the existing 
works of a similar nature. 

In I^etter III we are told that long and short, though adjec- 
lives, do not express qualities, but merely dimension or dura¬ 
tion; from a singular misconccj>tion of the proper sense of the 
word quality, \Ve bud, in Letter J V, the rule giyen by most 
grammarians, though not by all, that the article A becomes 
AN, when it is followed by any word beginning with a vowel; 
but it surely more nigral to follow the sound than the spell¬ 
ing, and, as we sliould never think of saying an youthful bride, 
it seems equally incorrect to say an useful piece of furniture; 
for the initial sound is precisely the same. In the same manner 
A unit and a European, seems to sound more agreeable than 
AN ; and the best speakers appear to adopt this custom. 

Letter YIll gives us a rule for doubling the last letter„of a 
verb in the participle if an accent is on the last syllable: but it 
should be observed that the L is doubled, whether accented or 
not, as in caballing, travelled, levelled, cavilled, controlled. 
The same letter contains a List of verbs, which* by some 
persois, are erroneously-deemed irregular,” and which have 
been so deemed from the of our German and Saxon an- 
though Mr. Cobbet;t thinks it would be more philoso- 
to conjugate them regularly. , Thus we may see at once 
u^fii^xe may usSvell give us ffozen, as frier^ gives the Ger- 
JBOftns geftorm; that hangmA^ Boakc hung qit^ged^ accord^ 
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iti'g 'to its sens^i/as id German weJiavc Jdenge from 
k&ngte from hdiigmy tO execute. For sling and slungC"^^i^^ 
,. authority in schtingen, geschlw^en, for spring and spmng^^i 
^springen and gesprungen; for swollen^ swam^r summ^ and 
swung^ in geschwollent geschwommeuy and geschwungen. And 
it is quite clear from, these examples that the bad practice 
of abbreviating, or shortening,” has nothing to^o with the 
ihitter. * 

In Letter XIV we have a very distinct examination of a rule 
in punctuation which has been commonly .adopted by good 
printers, without so distinct a description of its foundation* 
“ Commas are made use of, when phrases, that is to say ‘ por¬ 
tions* of words, are ‘ tlirowccZ* into a sentence, and which are 
not absolutely necessaiy to assist in its grammatical construc¬ 
tion.'* In a word, two commas are very nearly equivalent to 
the old fashioned parenthesis. Again, “ the apostrophe ought to 
be called the mark not of elision, hut of fazivess and vulgarity 
a remark made in truly classical taste, w'hich might have been 
extended with perfect propriety to the subject of the next para- 
praph, the Hyphen^ the insertion of which is, to make it uncer¬ 
tain whether the words united by it are one word or two. He 
goes on admirably in the next page. ‘‘ Notes, like parentheses, 
are ^n^e7*?’Uj>^ers, and much more ^ublesomc interrupters, 
because they generally tell a much longer story. The em¬ 
ploying of them arises, in almost all cases, from confusion in 
the mind of the writer. He finds the matter too muck for him^ 
He has not the talent to work it all up into one lucid whole; 

and, therefore, he puts part of it into Notes” .“ Instead of 

the word anrf, you often see people put For what reason I 
should like to know. But to this is sometimes added a c ; 
thus, And is, in Latin, e^, and c is the first letter of the 
Latin word caefera, which means the like, or so on. This 
abbreviation of a foreign word is a most convenient thing for 
such writers as have too much inddleUcc or too little sense to 
say fully and clearly what they oug^ to- say. If you mean to 
say and the like, or, and so on, why'hot say it ? .,, The abbrevi¬ 
ation is very frequently made ^ase of xvitkout the write'r having 
any idea of its import** But It is surely a mischievous maxim, 
never to think, of mending what you write.' Let it go. No 
JULY—OCT. 1527. ' ’ H 
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itrfiieMiing f* -against the use of what,*^ by soine^ b caUed Um 
I mA. Who b to know what is intended'by the tise of these 
dosAes ft... llbis a cover for ignorance as to the use of points {, 
Skiid it can answer no other purpose.” 

' Iti Letter XV, there is & singular conceit with regard to the 
keeping np^distinction between a and an, where it is insured 
that we muic not say “ a dog, cat, owl, and sparrow;” because 
Owl requires an ; ** and that it should be, a dog, a cat, an owl, 
and a sparrowwhijh is certainly better, and would be so, even 
if there were no owl in the question. 

Letter XVII. The criticism on Milton’s “ than whom none 
higher sat,” is perfectly correct. Than is never a preposition, 
ftnd^s simply a variation from the older theuy both in English 
and in Grerman. John is better than James means simply 
John is good first, then James: er is eher or e’er. Who would 
sound awkwardly, but would be more grammatical. 

Letter XIX gives a definition of the ellipsis, which would be 
a lesson to Apollonius himself: the compasses, it seems, “ do 
not take their sweep all round, but leave out parts of the area 
or surface.” The objection to Blackstone’s language is very 
questionable. ' “ The \ery scheme and model, was settled,” 
may, perhaps,T)e defended, because scheme and model are con¬ 
sidered as one thing, the words being intended to illustrate each 
Other, but not to point out different attributes of the adminis-* 
tiution of justice; and both words may be admitted, as a col*- 
lective tejm, to govern a singular rather than a plural verb. 
It seems also to be an error to make with a conjunction rather 
than a preposition, and to say “ The bag, with the guineas and 
dolbrs in it were stolen,” oi* zeal, with discretion, cbmuch.” 

** 1 expected to have seen,” is justly noticed as a common 
error for “ I expected’to see.” The meaning of an active verb 
k erroneously confounded with that of a transitwe verb^ in the 
remarks on the word elope^ which means to go oflT, or to rmi 
OfiV and wo'^should naturally say was gone off, but had run bfl 

Ihe nature of the subjunctive mood is dismissed in the same 
Letter without better success than has-been obtained by fomet 
gihtnBmnsns. An essay was published about, thirty years age 
iArh periodietd-worb. whidi brings the std>jeet i&te a smftU ootii* , 
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pftM ; soggealrag that the sufojunotive mood ought alwayt to be 
GOQflidered as a eondiiiondL fixture. The examples given arOr 
“ if the Elbe u now open, we shall soon have die mails, ani^, 
iken, if there he any news fiom the army, 1 wilLsend it you im¬ 
mediately.” If Catiline was generous, it was in order to 

serve his ambition.” The subjunctive past, if I were, becomes 
present, by being the future of the past; going back to the time 
when the present was future, and therefore connngent; and 
this conditional sense involves no difRculty, except when a mis¬ 
taken adherence to the fancied rules of^rammar forces it in 
where it has no business: thus the mles of some grammarians 
would lead us to say, if Catiline were ambitious; which is to¬ 
tally contrary to the true sense of the subjunctive. Mr. Cob- 
bett seems to have some such distinctions in view when he says 
that “ if has nothing at all to do with the government of the 
verb. It is the sense which governs.” By this he means that 
^does not require a subjunctive unless is relates to a future 
contingency. He is right in saying Though her chastity 
is becoming, it gives her no claim to praise” : but most decid¬ 
edly wrong in adding she would be criminal if she was not 
chaste ” ; for was is here used as relating to Uie present cir-* 
cumstances, wlpch are the future of the past, and therefore re¬ 
quire the subjunctive were to denote the condition intended. 
He has, however, done signal justice to the cause of this injured 
verb, by introducing it ior was, in his sixth lesson, where he saya 
it should have been “ Your Lordship were apprized of every 
important circumstance.” ^ 

Such errors as this, however, are easily corrected, and many 
6f the acute remarks which have been here copied are well 
worthy the attention of practical grammarians; at the same 
time enough has been said, without any disparagement of 
Cobbett’s talents, to show that a man cannot be well qualified 
tO'teach that which he has not hod the means of properly learn¬ 
ing. For although the English language appears at first sight 
to be extremely simple and pbiloso|diicai in its structure, it 
has, in fact, been derived from a variety of heterogeneous 
sources; it has undergone a variety of vicissitudes, and h«u|i 
served for the expression of a multiplicity of discussions on ^ 
most refined subjects iis liteiature.and history and science, 
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the feelings of oratory, and the passions of poetry, and it has been 
■worn a%ay by degrees, as the crystal in the stream is worn to a 
pebble, till it h^ returned to a simplicity which wears the aspect' 
of the immediaw offspring of the Chinese or Egyptian or Mexi¬ 
can Hieroglyphics. But with all this, it has still some spots, some 
idioms, which invariable custom obliges us to retain; and which 
can only be ^stinguished from corruptions and vulgarisms by 
tracing their History through the different stages of its progress, 
including, of necessity, the corresponding idioms in the parent 
languages out of whicji it has arisen. 

Believe me always, my dear Sir, 

Your*s very sincerely, 

» # * « 


Malaria: an Essay on the Production and Propagation of 
this Poison, and of the Nature and Localities of the Places 
by which it is produced^ with an Enumeration of the Dis~ 
eases caused by it, and of the Means of diminishing and 
preventing them, both at Home and in the Naval and 
Military Service. By J. Mac Culloch, M.D., F.R.S,, 
&c. &c, Longman and Co. 1827. 

Though we have given a place in our Journal to two 
articles on Malaria from Dr. Mac Culloch, we have thought it 
expedient to take some notice of his book under the form of 
a review ; particularly as some matters have come under 
our cognizance, which may add some illustrations to this 
subject where the author appears to have been in a state of 
deficient information, or to nave shunned the question for 
reasons Which appear to us somewhat over refined. 

We allude principally hero to the localities and the facts, 
as they are now before us; circumstances and events which 
seem to us of the greatest importance, as enforcing the value 
of the details which he has collected, and as holding out 
warnings to the people respecting the preservation of their 
healths, in addition to those which the work before us has 
given in describing the soils or characters of ground in 
England from which this destructive poison is generated. 
And before we proceed to the analysis of his book, we shall 
statd what those are, or at .least a few of them, while won- 
dermg that he should have overlooked them, or regretting 
tbat any fancies should liave prevented him from stating 
wiviki would have been of so much utility. 
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Production and Propagation of Malaria. 

It IS notorious that, in the tlasl autumn, the reiAfttent 
fevers in various parts of the country amounted to a species 
of pestilence, such as has scarcely been known in England 
from this cause, or we might almost indeecVsay, from any 
other disease since the days of Sydenham. Wherever ague 
had 'ever existed, or even been supposed possible, in those 
places was this fever found : so that in all the well-known 
tracts in Lincolnshire, Norfolk, Suffolk, Kent,£^sex, Sussex, 
Hampshire, and so forth, there was scarcely a house without 
one or more inhabitants under fever, while the event, as might 
be suspected, was a considerable mortality. In the parish 
of Marston, in Lincolnshire, for example^ it amounted to 25 in 
300 inhabitants ; in some other places, it reached one in 
sixteen, one in thirteen, one in nine. And so extensive was 
its i*ange, that even Hastings did not escape ; while it should 
be almost superfluous to say that every other town on the 
sea-coast was so mucii infested by it, that they who resorted 
to them for bathing, as usual, found themselves most awk¬ 
wardly situated, and also suffered in considerable num¬ 
bers. 

To come nearer home, and to what must interest us of the 
metropolis more, the same fevers were extremely abundant 
in various parts of the outskirts of London, as also in the 
villages or towns M'^hich are connected with it, within a range 
of from six to. ten miles* Not to enumerate all these, this 
was the case throughout the range of streets or houses which 
extends from Buckingham Gate to Chelsea; in which long 
line, it is said, that almost every house had a patient or more 
under this fever: though, as the author has truly observed, 
these were mistaken for typhus, or at least thus misnamed. 
Thus it was also about Vauxhall and Lambeth ; and to a 
great extent among all that scattered mixture of town and 
country which follows from Whitechapel, from Bishopsgate, 
and so forth, and very particularly along Ratcliffe Highway, 
and so on, to an indefinite range along the river, not only on 
this side but on the opposite one, so as to include Rothcr- 
hithe, and then proceeding onward to Deptford, Greenwich, 
Woolwich, Plunistead, so as to carry us beyond the boundary 
which we proposed to notice. 

And in adaition to the towns or villages which we have 
just named, we may enumerate Lewisham, in which we knew 
one house in which there were nine patients under this fever, 
which proved mortal to one., Dulwich, especially subject 
to this disorder, Fulham, Ealing, and the several other vil¬ 
lages along the Thames, as far ste Chertsey; and even Rtcifi- 
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aondy vh«rei as at Lewisham, there was one house loom 
to us, iuasmueh as being intimate friends, where ten indivi¬ 
duals at one time were suffering under this disease. 

We ihuMe i^t prolong this enumeration, since we might 
easil]^ a doaen of our pages with similar detaUs, rang¬ 

ing, in fact, jail over England; but we must still observe, that 
whatever was the pestilence last year, it promises to be much 
greater in present one. This is easily judged from the 
manner in which the season has set in; but still more deci^ 
edly from the extraordinary prevalence of ague in the springs 
since that which is intermittent fever then, will be remittent 
in the autumn, or rather, as the author has justly remarked, 
there will scarcely be a definite season of vernal intermittent, 
but the remittent will commence immediately, increasing in 
extent and severity as the summer advances, and promising 
to become, in the autumn, the greatest season of disease that 
England has known for this century. 

As an example of this, it must suffice to enumerate two or 
>three facts, while these are as satisfactory for our purpose as 
a thousand would be. The most general of these is, that 
ague is at this moment extremely abundant where it was for¬ 
merly so little known as not to be noticed, and that where 
single cases used to occur, there are now hundreds. Thus 
has it prevailed at Fulham and Ealing, and in the out¬ 
skirts of London, and even in the town itself; and thus does 
it so prevail at Greenwich, Deptford, and* in the associated 
vicinity, that a medical friend informs us, that it comprises 
more than two-thirds of his entire practice, which is very 
extensive ; whereas a few years ago ne had rarely a patient 
in a year. Thus also in the Military Hospital at Woolwich, 
there were in the spring three hundred pilientB with this 
disease ; while in former times, we are assured, that an ague 
was scarcely known once in five or six years. 

These are a few of tlie facts within our knowledge, but not 
one in a thousand, which evince the necessity of the publica¬ 
tion before us ; a book which seems to have been singularly 
well-timed, in as far as its purpose is, by a dissection of the 
eources of malaria, to diminish the ravages of both these 
kinds of fevers. And in this view we consider it a work of 
considerable utility, inasmuch as it points out all the 
needful circumstances, as to lurevention, in great detail; while 
these seemed particularly called for in England, from the 
reotke and not less singular neglect which this subject has 
efe|)eri«Dced, not only from the pepple at Urge, but £ann the 
JMiiical.prtd^oa. Beyond thi^ all that need 
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the teliaraoter of the work is, th»t it contains the only 
uid complete attempt at the natural history of Malaria that 
has been executed; since the several foreign .writings on this 
subject are mrtial, or imperfect, or their investi- 

^tioQs; and having said thus much, Wh shall pi|^ed to give 
a brief analysis of its form and matter. And .'this analysis 
may be truly brief, witl 9ut inconvenience y since the two 
Assays from the pen of the author, to which we have given 
% pTOe in our Journal, will supersede the nec^sity of mak¬ 
ing that useful and practical abstract which we should others 
iwise have felt ourselves bound to give. 

To pass over an introductory chapter of the usual neces¬ 
sity, the author commences by pointing out the several dis¬ 
orders, in a general way, which are produced by malaria, for 
the purpose of proving the sources of this poison-; and as we 
are of those who take the facts as already proved, we need 
not notice it fui*ther. 

The third chapter details the characters of those soils or 
•situations which are most commonly or generally admitted to 
produce this poison: and though it contains some facts not 
very universally known, we shall also pass it over as of less 
moment than that which follows. 

This is the fourth chapter, containing the details of the 
circumstances producing malaria, which have been either 
denied or overlooked; and it is one of the most important 
practical chapters in the book, inasmuch as it b to the ^- 
pular ignorance of these that we must attribute a large pro¬ 
portion of the cases of fever occurring in common life. 
These, therefore, we shall mark briefly; and even the briefest 
notice will be, of use in the way of precaution, while we 
must refer tdlihe book itself for those proofs of the truth of 
the several views which we could not take room to give. 
Generally, however, we may state this leading argument of 
the author, because it is brief, and, to us, appears satisfac¬ 
tory. It is this: that as the quantity of the poison which 
any person can inspire is necessarily small, and as this small 
quantity can be produced by a small marshy spot as well as 
a large one, it is the same, as to the production of disease, 
whether the marsh is a foot square or a mile, provided the 
exposure be complete: while also, any piece of ground where 
vegetables decompose under the action of water, is virtually 
a marsh, or must produce malaria. 

This enumeration, therefore, under that view, comprises, 
in addition to marshes, whether fresh or salt, all the (;aees 
>wher& water is presentin such a manner as to act upon 
' and the chief are the fpllowieg* 
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It is shown, and by facts^ that the rushy swamps of high 
moorlands, however small the extent, do produce this dis¬ 
ease ; and we must not here forget to name what, however, 
belongs to the^receding chapter, woods and coppices, little 
suspect^ in England, yet shown to be the cause of fevers in 
Wales,and also in Sussex; very probably, every where else. 
It is also shown that meadows atfii moist pastures, whether 
in Hat lands or on elevations, generate fevers ; and very par¬ 
ticularly, should they have been affected by inundation or 
unusual moisture, and if that should be followed by heat. 
And while it is also specifically shown how, in all cases, it is 
the produce of the‘'drains or ditches required in meadow 
lands, it is distinctly proved that, even without these, ma¬ 
laria is produced, or that it is generated by the meadow or 
moist pasture itself. 

It is also shown that this poison is produced by rivers, by 
all fiat rivers at least, or those of which the progress is slow 
and through meadow lands; while this is pointed out as one 
of the causes, especially, which is not suspected or not be¬ 
lieved in England. And here we can add a fact to our 
author’s statement, which is decisive: this is the case of the 
barracks at Mornc Bruce, in Dominica, situated on a steep 
and rocky hill, perfectly dry, and free from all other causes 
of suspicion, while eternally subject to the most severe fevers. 
And the cause is, a mountain stream, about 300 yards be¬ 
low this building, in the valley, always, covered by a mist 
in the evenings, and ascertainea, by direct experience, to be 
the very cause of the diseases in question. 

Our author also notices canals, mill-ponds, ornamental 
waters, and all other pools and ponds, ev^^to so small a 
dimension as those formed in gravel-pits; polling out those, 
in particular, as common causes of fever about London, and 
apparently much inclined to pass a very severe judgment on 
the canal in St. James’s Park, and also on the pond in St, 
James’s Square, while apparently restrained by his pruden¬ 
tial reasons, which appear to us sufficiently misplaced, or, as 
"We should fairly call them, somewhat absurd. But as we 
must not affront a* writer whose papers we have admitted, 
we shall say no more on this matter. In noticing drains, he 
aho speaks of moats and modern fortifications; attempting 
to Ihow that the fevers so common in the sieges of ancient 
castles were produced by their moats, and noticing the fami-i 
liti^'faOt of the frequency of fevers in fortified towns. Lakes 
Ie^o are pointed out as situations generating this poison: and 
it^s here especially notioed' that if, in those and. other cases, 
malaria is produced by the vegetable growth and decompo- 
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sition, so is it the consequence of the exposure of the mud of 
such receptacles of water; a cause which is again treated of 
at greater length in the subsequent chapter. 

This chapter relates to what the author cal^ obscure and 
disputed cases. We shall pass over these, which, as not 
implying precautionary measures, are of the least interest, 
and commence by noticing the case of vegetable putrefaction. 
It is attempted to show, that the vegetable need nojt be living 
to produce malaria, but that, even if utterly decomposed, its 
elements, acting on water, can generate this poison. Among 
the cases under this head, are fax and hemp ponds, common 
sewers and drains, dunghills, and tide* harbours ; and the 
evidences under each are sufficient to make good the asser¬ 
tion. But the most important of all, in our view at least, 
is bilge-water: since our author has pretty clearly shown that 
all the fevers of ships (excepting, of course, a few casual in¬ 
stances of contagion) arise from this cause, and that if ships 
were kept clean, fever or sickness would be nearly unknown 
at sea. This we do indeed conceive one of the most import¬ 
ant points in the work before us; and if the author has re¬ 
ferred to Sir Henry Baynton, as a stranger, we can quote 
him, as a friend, that warrants for all that is here asserted, 
and for far more; since his collection of facts on this subject 
is most important, and we think him almost culpable in not 
having long ago given them to the public. If the Leviathan 
was sdways the healthiest ship in the navy; if she even left 
the West Indies, after a long anchorage and service, with a 
crew of 500 men, and not one sick, it is a case in the navy 
which never occurred before, nor since, and which arose 
entirely fromyy^ knowledge of this able and careful oificer 
respecting thfl^bject that we are discussing. 

A sixth chapter explains, under the head of revolutions in 
the production of malaria, a variety of circumstances not 
easily admitting of abridgment. The chief of these are, the 
effects produced by drainages, and reversely, those which 
arise from inundations or other incidental causes affecting 
the state of the soil. But the most important view which it 
contains is that which relates to the effect •of embankment in 
rivers, and to the geological changes produced by the distri¬ 
bution of alluvia. As, however, we cannot well state this in 
a small space, we ^all pass to the chapter on the Propaga¬ 
tion of Malaria. 

This is the largest, and, as it strikes us, the most interest* 
ing of the whole; while the author has made it the dep^ 
sitory of a variety of remarks and recommendations on 



MB pit, Mae CDdlodi'f JE0My 

subject^ very particularly a% it relates to the army. If bo 19 
correct,-^aud we see no reason to doubt it, from the nature 
of the statements,-»the ignorance of this subject, even among 
the medical department the army* has been most extraor¬ 
dinary and most unaccountable; while if Walcheren is proof 
enough of this, the writer before us has pointed out hicta 
enough to showthatit was not a solitary case, while evidently 
restrained, by fear of some sort—^w# are .almost inclined to 
call it hotvardice—from telling all that he might have told. 
And we'do think it wrong to retain or suppress that which 
is important to the public safety, under a fear that the feel¬ 
ing of individualsonay be hurt; since the business of a 
writer is with justice aro utility, and the security or weliare 
of thousands is of inHnitely greater moment than the comforts 
of a few, and those also culpable. 

Under this head, propagation, the author describes how 
this poisoiv is conveyed by the winds, while the &cU add 
much to the number and variety of the precautionary mea¬ 
sures. And here also we find a speculation of no small 
curiosity, respecting the East wind, attempting to prove that 
wherever this is insalubrious or pernicious, it arises from its 
being the vehicle of malaria; while attempting also to prove 
that this substance can be conveyed from Holland to the 
coasts of England in that wind. We shall not pretend to 
give an opinion on this subject; and, since the author himself 
has noticed it in the paper printed in our present number, 
we shall suffer our readers to form their own judgments 
respecting it. 

One also of the most curious facts mentioned in this chap¬ 
ter, is the singular limitation of malaria; a ^iH^ e must admit 
that the instance quoted as to the Chath^Koad is so re¬ 
markable as to be almost incredible ; though, as we find that 
alii the people agree in it, we cannot pretend to say it is nojt 
a fact. Indeed the facts of this nature, so familiar at Rome, 
are fully as inexplicable; so that all we can conclude is, that 
we are ignorant of the philosophy of this subject: no very 
, ^reat cause of surprise, unless it were proved that we could 
explain every thing else which belong to meteorology. 

In the^Mgnth chapter we have an explanation of the efiects 
jof climate and seasons in the production of malaria; and 
wbUo we need not analyse the facts which it contains, we 
may-introduce in lieu of this, the explanations which its 
afford as- to that recent increase of the diseases 
mahria which we noticed at the commencement of thia 
liartiala. Xba last &w years have been distinguished for aa 
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UDO^Hsmon prevalence of East crinds, and to such a degree 
indeed, that we can find no meteorological records at all to 
be compared with the history of these years. And while the 
history of the intermittent and remittent, in l^ndon at least, 
from the time of Morton and Sydenham downwards, shows 
that all its periods of such diseases have been periods of 
East winds, it is not difficult to see hbw it acts as to both 
classes of marsh fever.^h To London, in particular, it is the 
best conductor, propagating the malaria from all the moist 
lands to the eastward. To the East coast, if our a-uthor's 
theory is valid, it brings the malaria from Holland; and, 
moreover, as it forms our hottest summers, it causes our own 
climate to approximate more to thd^southern ones, and thus 
enables our lands to produce a greater quantity of malaria 
than in ordinary summers. 

To pass from the eighth chapter, the ninth is a partial 
sketch of the geography of malaria; a chapter for which the 
author apologises, but which is nevertheless a very interest¬ 
ing collection of facts on a subject where a volume is, doubt¬ 
less, a desideratum. And it would require a volume; while, 
in spite of our author's fears, we can really see no reason 
why such a statistical account of health should not be drawn 
up for England, when the utility of it is unquestionable. It 
is true that people cannot abandon their homes or change 
their residences, because their lots happen to be cast in an 
insalubrious country. But it is not less important to know 
what and where these dangers are; because, though the 
inhabitants may be compelled to abide, they can still correct 
much of the evil by the various modes pointed out, or avoid 
much of the h^ rd by resorting to the obvious precautions. 
To be ignori^Kis to be exposed > to the full evil: to know 
where it lies, is to know how and where to avoid it in nume¬ 
rous ways; since it will be found that by far the greater 
number of diseases occurring, \yere not necessary or una¬ 
voidable, but have been the result of ignorance as to the 
precise fact or spot which did produce the effect in question. 
And this we conceive to be the great use of the book before 
ua; and that if ever it, or a code of rules founded on it, 
shall become popular, or form a vade mecum^ particularly 
in the country, th#' effect will be to reduce most matenally 
thequanUty of disease, and very particularly-that which is 
^ far the most serious, the summer.<*ffitid autunoipal fevers. 
On this ground, we should be glad to see^ a geography of 
tnalana for England; and we do hope that it will oe under¬ 
taken by some person of sufficient industry^ and of mo|J9 
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courage than our author; while we cannot doubt that who¬ 
ever attempts it would at least find it a profitable specula¬ 
tion. With these remarks we must pass ovci* this chapter, 
as we could tl^ke no statement from it 'which would serve 
any useful purpose; though, as far as it goes, it will form 
a very useful guide to travellers on the continent of Europe, 
or to those who, as emigrants, are in search of a residence 
abroad. * 

The tenth chapter examines the inquiries which have been 
instituted into the chemical nature of malaria, leaving the 
question just where it was. In fact ^e, as chemists, do not 
believe that this sdence is yet in possession of the means 
required for analyses or this delicate nature ; but we see no 
reason whatever why it should be despaired of, when che¬ 
mistry has already, within a very few years, effected things 
which seemed far more impracticable and hopeless. 

The eleventh and last chapter contains an enumeration of 
the diseases produced by malaria, presenting a most formid¬ 
able list, and absolutely making us shudder in some of the 
details which relate to the worst parts of France and Italy. 
The representation here given of the average of life in these 
districts is particularly striking; while of the truth of all 
the facts, we can speak from personal knowledge. Our 
author has also noticed the effect of this poison on animals ; 
showing that it is the cause of the noted epidemics in cattle, 
and also of the rot in sheep. If he will look into Livy, he 
will find a confirmation, which he appears to have passed by 
when quoting that author for epidemic seasons : this being, 
that in the same years in which ejfidemic “ pestilences” ap¬ 
peared among the j)eople, there was also a j |reat mortality 
among the cattle. 

We do not know what his own profession will say of his 
attempt, or rather proposal, to prove that the celebrated 
disease of the nerves called Tic Douleureux is the produce of 
malaria and a mode of intermittent fever ; nor how they will 
receive his proposal,to arrange Sciatica and Rheumatic pains, 
with many other local diseases, under this head. But this is 
not our affair: and as he has promised us two other volumes, 
on all the diseases which are produced bj^ malaria, including 
these, we must wait with patience; knowing at least that he 
is a dealer in facts and not in hypotheses, and expecting, 
that even if he should fail to establish his point, he will try 
to do as he has been used to do in the other sciences 
which he has attepapted, through the road of facts and 
evidence. 
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An Account of a new Genus of Plants called Reevksu. By 
John Lindley, Esq, F.L.S., &c. &c. 

In a collection of dried specimens of plants seat to the Hor¬ 
ticultural Society from China, by Mr. Reeves, are a few 
branches, with flowers, d§ a remarkable genus which is at pre¬ 
sent undescribed, but which is of so curious a nature, and of 
such importance with reference to the determination of some 
natural affinities, that f have thought it deserving immediate 
record; especially as drawings of the; fruit, which have been 
subsequently obtained from the same indefatigable correspon¬ 
dent of the Society, render its history tolerably complete. 

The branches appear to be fragments of an evergreen tree ; 
they are slender, rounded, and smooth, 'fhe nascent (jeinmtB 
are covered with a dense rufous pubescence, 'fhe leaves are 
alternate, becoming, towards the extremities of the branches, 
opposite by approximation; their form is ovate-lanceolate 
acuminate, and in size they vaiy from three inches to nearly six 
in length ; the surface, even of the youngest, is perfectly smooth 
on each side; their veins are incon^cuous, the lowest pair of 
vena; primariso being divergent at aSangle of about 40°, while 
the others spread outwards at an angle of 55° or 60°; the venm 
arcuatse and extenise are obscurely seen, but form together a 
number of rhoraboidal spaces, equal in diameter to nearly one 
thinl of each side of the leaf; tlie j)roportioii borne by the pe¬ 
tiole to the lao^a is variable, sometimes equalling one-fourth 
of the length of the latter, and not un frequently being less than 
one-sixtli of its length: this proportion not depending upon the 
station of the leaves ; the petiole is smooth, half-round, and 
thickened at the extremity, v/h&tv. it unites with the lamina. 
Stipulw are none. The flowers are greenbh-white, in terminal 
thyrsoid compound racemes; the upper part of the rachis, and 
of its branches, is slightly protected by stellate pubescence; 
the pedicles are closely covered with pubescence of the same 
nature, and have one subulate downy deciduous bracteolaatthe 
base, and . another towards the apex. The calyx is inferior, 
campanulate, tapering a little towards the base, densely clothed 
with stellate pul^scence, bursting irregularly ^ the apex inta 
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four or five ovate teeth, which are somewhat imbricated^during 
aestivation, but which are separated by the growth of the petak 
long before the expansion of the flower; the veins of the calyx 
are remarkably reticulated, and wheft cut, a considerable quan¬ 
tity of mucilaginous viscid fluid is exuded. The petals are 
whitish-green, hypogynous, with a convolute sestivation; their 
ungues are spatulate, and as long as#he calyx; their laminee 
oblong, spreading flat, and then overlapping each other at the 
base ; at the point of separation of th§ unguis an4 lamina is a 
small callus, and on each side a notclt^upon the margin. The 
stamens are seated upon a long, Aliform, subclavate, smooth 
torus ; the^^aments are consolidated into a capitate five^toothed 
cup, nearly closed at the orifice, and on the outside of this cup 
are placed the antherce, three to each tooth; the latter are two- 
celled, with divaricating cells, whic](^ open longitudinally, and 
are so entangled with each other that the whole surface of the 
cup appears, when tlie antherm have burst, to consist of a single 
many-celled anthera. The pollen is spherical and smooth. he 
ovarium is seated within the cup of stamens, and is so entirely 
qonpealed that it cannot be discovered till some part of the cup 
is removed by violence; iUs ovate, smootn, and formed of five 
inse[iarable cells, each of mich has two ovula placed one above 
the other, and attached to their placenta by their inner maigin; 
the stigma is sessile, with live radiating lobes. From the 
Chinese drawing, the half-ripe fruit appears tq be fleshy, with 
live deep angles, and five cells, without any remains of calyx, 
and with a slight appearaiif^of separation be|||||^en the lobes. 
The ripe finiit is an obovate, five-angled, ^^-celled, five- 
valved, retuse, woody capsule, with a loculicidal dehiscence, 
and no separable axis. The seeds are attached one to each 
side of the valves, and are eii|>Qjnded at their lower end into a 
wing. sr 

From this description it is obvious that, with the single ex¬ 
ception of the contents of the seed, we are in possesion of all 
that it is essential to know of the structure qf this plant The 
next subject of consideration is its affinity. 

The- stellate pubescence, the thickening of the petiole at the 
point where it expands into the lamina, the station of the sta^ 
mens upoE ft long fiUfbnn toruSi Ao external position oif ther 
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i^tiiene, and the union of the filaments by threes into a cup 
flttrronndinf; the ovarium, are all characters that forcibly call to 
recollection the genus Sterculia. The calyx, indeed, in that 
genus is generally divided ^uch more deeply tban in the plant 
nOw under consideration, and the anthers are usually seated at 
the'base of the ovarium; but, on the other hand, in Sterculia 
colorata of Roxburgh, wMlfch, if a distinct genus, (Erythropsis) 
as I am inclined to believe, is nevertheless next of kin to Ster¬ 
culia, the calyx is of tl^e same figure and divided in the same 
degree, and the antheraei are also combined in a capitate cup 
inclosing the ovarium. If* however, we pursue this'compa¬ 
rison further we find that, with the characters now adverted to, 
the similarity ceases; in Sterculia there are no petals, the 
calyx has a valvular not imbricate scslivation, the cells of the 
fruit sep£0:ate into distinct foUiculi, and do not combine into a 
solid woody capsule, and the seeds are destitute of wings. 

The fruit suggests so obviously some affinity with Ptero- 
spermum, that it is next necessary to institute a comparison 
with that genus. Stellate pubescence, a calyx divided into five 
portions, five hypogj^^ous unguiculate petals, and fifteen ferUle 
stamens united into a cup, seated qp a stipitiform torus, and 
surrounding the ovarium,five-celled ovarium, a woody five- 
celled capsule, with a loculicidal dehiscence, no axis, and 
winged seeds; all these characters are common to Pterosper- 
mum and our plant; but on the other hand the points in which 
they differ are of much importance. The mstivation of Pterospwr- 
tnum is valvat^H^curved not imbricttte; its calyx is five-parted, 
not four—^five-toothed; its anthers have parallel not divaricating 
cells, and are seated upon long distinct filaments, not sessile, 
upon the outside of a capitulifonn cup; and finally the petioles 
of the leaves are not"^connected wi the lamina by a thickened 
space. The seeds are also winged at the apex, not at the 
base, but upon this point it is not my wish to insist. 

If the'comparison thus instituted with Pterospermum and 
Sterculia be attc^ifrely considered, we cannot fail to remark 
that the subject of these observations is nearly equally related 
to both; to Pterospermum in its petals and fruit, to"Sterculia 
in its calyx and stamens. It xnust^ therefore, be stationed be¬ 
tween thos^ two genera, thus confirming^e propriety of 
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Kunth’s combination of the Sterculiaceee of Ventenat with tho 
Byttiieriacem of Mr. Brown; and, in fact, breaking down every 
barrier between them. 

There are many other points thaf will ^suggest themselves to 
the'Botanist, in which this plant is highly worthy of considera¬ 
tion, but for the present it will be enough to give the botanical 
characters with whicli »t may stand i^corded. It is named in 
honour of John Reeves, Esq., now resident at Canton, to whom 
we are indebted for our knowledge of itn from whose unwearied 
exertions iiv the cause of science the ttitany of China has re¬ 
ceived l^fiterial assistance, and to whom our gardens are in¬ 
debted for many-of the fairest ornaments they contain. 
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Ord. Nat. BYfTNEaiACE^; Sterculiam {Erythropsiii) inter et 
Pierospermwn. 


Calyx campanulatus, .'»-dentatus, festivatione imbricate, pube stellate 
tomentosus, bracteolatus. Petala 5, hypogyna, unguiculata, sestivatione 
conyoluta, callo infer nnguera et laminam. Stamina in torn longo fili- 
formi insidentia. Antheno 15 , sessilcs, in cya|lio capituliformi, apice 
tantum pervio, obsolete 5-dcntalo connatae, extr^ao, biloculares, locuUs 
divaricatis intrioatis, longihi^inaliter debiscentibus. Pollen sphaericum 
glabrum. Ovariiun sessile, intra cyathum anilierifcrum, ovatum, 
glabnun, 5-angulare, &*loculare, loculis dispermis. Oviila mar^ni locu- 
lorum ununr super altenim affixa, superiore basi concavo in inferiorem 
incumbente. Stigma d-lubnm, simplicissimtim, sessile, Capsula stipi- 
ligno^a, obovata, 5'angiilai'is, 5-loi.nilaris, loculicidd 5*valvis, axi 

nuUo. Semina cuique loculo basi alata.-(Chinee) foliU 

alternis exst^platis, racemis terminalibus cempprittf^jfioribus albis. 


1. Reevesia thyrsoidca. 

Habitat in Cliina (V. s. sp. in 
Hort.) 


Herb, ct icone_ 
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i. Elementoary View of the Undulatory Theory of Light. 

By Mr. Fresnel. 

[Continued jfrom tlie last Nunjb^.] ^ 

I SHALL not undertake to explain Jiere In .deta^^ the I’easons 
and the calculations which lead to the general formula that 
I have employed to determine the position of tTi« frizes and 
the intensity of the inflected rays ; but I think it right to 
give at least a distinct idea of the principles on tvhich this 
theory rests, and particularly of the principle of interference^ 
which explains the mutual action of the rays of light on each 
other. The name of interference was given^by Dr. Young 
to the law which he discovered, and of which he has made so 
many ingenious applications. 

This singular phenomenon, so difficult to be satisfactorily 
explained in the system of emanation, is on the contrary so 
natural a consequence of the theory of undulation, that it 
might have been predicted from a general cojisideralion of 
the principles of that theory. Every body must have ob¬ 
served, in throwing stones into a pond, that, when two groups 
of waves cross each other on its surface, there are points at 
which the water, remains iirunoveable, when the tivo systeips 
are nearly of t^«^emagrnfude,^piile there are other places 
in which the fdl^ of the waves iS^ augmented bj^lheir con¬ 
currence. The reason of tliis is easily understood. The 
undulatory mouq^bf the? surface of the water consists of ver¬ 
tical motions, whidv^Iternately r^pite and depress the particles 
of the fluid. Now, m consequence of tli^intersection of the 
waves, it happens, that at certain points of their meeting, 
one of the two waves has an ascending motion belonging to 
it, while the other - tends at the same instant to depress the 
surface of the liquid : consequently, when the two opposite. 
.impulses are equal,.it can neither be actuated by one nor the 
other, but must remain at I’est. On the ^contrary, at the 
points in which the motions agree in the^ direction, and con¬ 
spire with each other, the liquid, urged ia the same direction 
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by each of the forces, is raised or depressed with a velocity 
equal to the sum of' the effects of the two separate'impul^, 
dr to the double of either of them taken singly, since they 
are now supposed to be equal. Between these points of per¬ 
fect agreement' and complete opposition, which exhibit, ODe 
the total absence of motion, the other the maximum of oscil¬ 
lation, there are an infinity of intermediate points, at which 
the alternate motion jtakes place with more or less of energy* 
accordi^l/'afiM they approach more pr less to the places of 
perfect^greementjajbr of complete opposition of the two 
systems of r^otion fVhiclfare thus combined, or superinduced 
on each~other. • 

-The waves whiph are i^ropagated in the interior of an 
elastic fluid; though very different in their nature from those 
of a liquid like' Water, produce mechanical effects by their 
interference, which are exactly of the same kind, since they 
consist in alternate oscillatory motions of the particles of the 
fluid. In fact, it is sufficient that these motions should be 
‘ oscillatory, that is, that the particles should be carried 
by them alternately in opposite directions, in order that 
the effects of one series of waves ^ay be destroyed by those 
of another series of equal intensity ; for, provided that the 
difference of the route of the two groups of waves [derived 
from the '^ame origin] be such, that for each point of the 
fluid the motions in one direction, belonging to the first series, 
correspond to the motioip^ belonging to ^he second, in the 
opposite diii^ction, they iohst perfectly neu^mlise each other, 
if their intensity is equal: and the particles .of Uie fiuid must 
remain in repose. This result will alway^^Qjd good, what¬ 
ever may happen to be the direction ^l^^|^scillatory mo¬ 
tion, with regard^ that lii which the undulations are propa¬ 
gated ; provided diat the direction of the. oscillatory motion 
, be the same in the two series to be combined. In the waves 
which are formed on the surface of a li<^d, for ex&mple, the 
direction of the osciHation is [principaJJ^ vertical, while the 
waves are propagated horizontally, anjiQ^sequently inadi- 
rectioi] perpendicular to the former the undulations .of 
sound, on the contrary, the peodlatory modon is. parallel to 
the direolion of the propagation of the sound, [pr rather is 
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idendoal with it] ; and these undulations, as well as the waves 
of water, are subject to the laws of interference. 

The undulations formed in the interior of a fluid have he're 
been mentioned in a general manner : in order to form a dis¬ 
tinct idea of this mode of propagation, it must be remarked, 
that when the fluid has the same density and the same elas¬ 
ticity in every direction, the agitation produced in any point 
•must be propagated on all sides with the same velocity ; for 
this velocity of propagation, which must not be confounded 
with the a^olute velocity of the particles, drpeng^ only on 
the density and elasticity of the fluid. ‘ It follows thence that 
all the points, agitated at the same instant in a similar man¬ 
ner, must be found in a spherical surface, having for its centre 
the point which is the origin of the agitation: so that these 
undulations are spherical, while the waves, which are seen on 
the surface of a liquid, are simply circular. 

We give the name of rays to the right lines drawn from the 
centre of agitation to the different points of this spherical 
surface ; and these rays are the directions in which the motion 
is propagated. This is the meaning of the term sonorous 
rays in aCustics, and of luminous rays or rays of light in the 
system which attributes the phenomena of light to the vibra¬ 
tions of a universal fluid, to which the name of ether has been 
given. 

The nature of the different elementary motions, of which 
each wave is composed, depends on the nature of the different 
motions which Igonstitute the pilmitive agitation. The sim¬ 
plest hypothesis that can be entertained concerning the form¬ 
ation of the lu^nous undulations, is, that the small oscilla¬ 
tions of the particles of the bodies, which produce them, are 
analogous to those of a pendulum removed but little from its 
point of rest; for we must conceive tfl<! particles of bodies, 
not as iinmoveably fixed in the positions which they occupy, 

' but as suspendeci^^by forces which form au equilibrium in all 
directions. Nova^ lrhatever the nature of such forces may be, 
as long as the d^lacement of the particles is but small in 
proportion to th^kxtent of their sphere of action, the accele¬ 
rating force which l^nda to restore thepfi to their natural po¬ 
sition, uad whieh thus causes ^em to oscillate on each side of it, 
viay fdways, without sensible erFor» be considered as propor<« 
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tional to the magnitude of that displacement: so that the la®'^ 
of their motion must be the same as that of the motion of tb^ 
pendulum, and of all small oscillations in general. This 
hypothesisf which is suggested by the analogy with othet 
natural phenomena, and which is the simplest that can bft 
formed u'espccling the vibrations of the luminous particles^ 
may be considered as experimentally confirmed by the obser* 
vatioii, that the optical properties of light are all indepen¬ 
dent of any circumstances which cause the greatest difference 
in the intensity of tbe vibrations; so that the law of their 
motion must be presuiRed to be the same for the greatest as 
for the smallest. 

It follows from this hypothesis respecting the small oscil¬ 
lations, that the velocity of the vibrating particle at each 
instant is proportional to the sine of an arc, represent¬ 
ing the time elapsed from the beginning of the motion, 
taking the circumference for the whole time required for 
the return of the particle to the same point, that is, 
the time occupied by two oscillations, the one forwards 
and the other backwards. Such is the law according to 
which I have calculated the formulas which serve to deter¬ 
mine the effect of any nninber of systems of waves of whiifh 
the intensities and the relative positions are given. These 
formulas will be found in the Annals of Chemistry, vol. xi., 
page 254: [they may be applied with security to the pheno¬ 
mena tliere considered, though the perfect accuracy of the 
hypothesis in all possible ca^es may be questioned, upon the 
grounds of the microscopical observations on the motions of 
vibrating chords, published by Dr. Young ^ ,the Philosophi¬ 
cal Transactions for 1800. .Til ] Withoui'entering into the 
details of the calculations, I think it necessary to show in what 
manner the nature the undulation depends on the kind of 
motion of the vibrating particles. s- 

Let us suppose, in the fluid, a plane which is 

removed from its primitive position, to\id^h which it is urged 
by ft force proportional to the distance. At the beginning of 
its motion, the accelerative force produci^s in it an infinitely 
small velocity only ; but its action continuing, the effects 
become accumulated, and the velocity of the solid plane goes 
on continually to inci^ase, until the moment of its arrival at 
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tlife position of equilibrium, in which it would remain, but 
for the velocity which it has acquired ; and it is by this velo¬ 
city only, that it is carried beyond the point of equilibrium* 
The same force which tends towards this point, and which 
now begins to act in a contrary direction, continually di¬ 
minishes the velocity, until it is completely annihilated; and 
then the force continuing its action produces a velocity in the 
contrary direction, which brings tlie plane back to its place 
of equilibrium. This velocity again is very small at the com¬ 
mencement of the return of the particie, or plane, and in¬ 
creases by the same degrees as it had before diminished, until 
the instant of the arrival of tlie particle at the neutral point, 
which it passes with the velocity previously acquhed: but 
when it has passed this point, the motion is diminished more 
and more by the effect of the force tending towards it, and 
its velocity is reduced to nothing wlien it arrives at the place 
of the commencement of the motion. It then recommences, 
at similar periods, the series of motions which have been de¬ 
scribed, and would continue to oscillate for ever, but for the 
effect of the resistance of the surrounding fluid, the inertia 
of which continually diminishes the amplitude of its oscilla- 
tfens, and finally extinguishes them at the end of a longer or 
shorter time, according to circumstances. [It must not be 
inferred from this explanation, that the particles of a fluid 
transmitting an undulation have any tendency to vibrate for 
ever: on the contrary it has been admitted by tlie best writers 
on the theory of sound, that all the motions which constitute 
it, as considered in a fluid, ai*e completely transitory in their 
nature, and have no disposition to be repeated after having 
been once transmitted to a remoter part of the fluid. Tk.], 
Let us now consider in what manner the fluid is agitated 
by these oscillations of the solid plane. The stratum imme¬ 
diately in contact- with it, being urged by the plane, receives 
from it at each the velocity of its motion, and com¬ 

municates it tolHrneighbouring stratum, which it forces 
forwards in its turn, and from which the motion is com¬ 
municated successively to the other strata of the fluid; but 
this transmission of the motion is not instantaneous, and it is 
only at the end of a certain time that it arrives at a deter<> 
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minate distance from the centre of agitation. This time h thif’ 
shorter, as the fluid is less dense, and more elastic ; that i)i» 
composed of particles which possess a greater repulsive force. 
This being granted, let us assume, in order to facilitate the 
explanation, the moment when the moveable plane is returned' 
to the Initial situation, after having performed two complete 
d^fcHlations in opposite directions: at this moment, thenaseent 
Velocity, which it had at first, is transmitted to a stratum of 
the fluid removed from the centre of agitatiod by a distance 
which we may represent by d, Inflftnediately afterwards, the 
velocity of the moveable plane, which has a little augmented, 
has been communicated to the stratum in contact with it; 
** Hence it has passed successively tiirough all the following- 
8tral;a ;** and at the moment when the first agitation arrives 
at the stratum of which the distance is the second hae 
arrived at the stratum immediately before it. Continuing 
thus to divide, in our imagination, the duration of the two 
oscillations of the moveable plane into an infinity of small 
intervals of time, and the fluid comprehended in the length rf, 
into an equal number of infinitely thin strata, it is easy to 
perceive, by the same reasoning, that the difierent velocities 
of the moveable plane, at each of these instants, are now 
tributed among the corresponding strata ; and that thus, for- 
example, the velocity which the plane possessed at the middle 
of the first oscillations in the direction of the motion, must 
have arrived, at the instant in question, at the distance j d : 
so that it is the stratum at this distance which possesses at 
the moment the greatest direct velocity ; and in the same 
manner when the plane arrived at the limit,; 0 f its first direct 
oscillation, its velocity was extinguished, and the same absence 
of motion will bo found at the distance ^ d. 

It is always supposed, that the oscillations of the plane are 
BO minute in comparison with the lengt^ d, that their extent 
may be neglected in this calculation : anj^this hypothesis is 
actually consistent with the fact, since is every reason 
t(f suppose that the excursions of the incandescent particles 
are very small in comparison with the extent of an undula¬ 
tion, which^ though ah extremely minute space, is still an ap¬ 
preciable quantity, and may be actually measured. Besidea, 
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cit«n if th& amplitude of these osbillations were not in the first 
instance so wholly inconsiderable, it would be sufficient to 
consider an undulation at a greater distance from the centre 
of agitations in order that their extent might be diminished in 
any required proportion. 

- in the second, or retrograde oscillation, the plane, return¬ 
ing through the same space, must Communicate to the stratum, 
of fluid in contact with it, and to the rest in succession, a mo¬ 
tion in a direc^on contrary to that of the first oscillation ; 
for when the. plane recedes, the Btratun} in contact with it, 
urged against the plane by the elasticity or the expansive 
force of the fluid, necessarily follows it, and fills up the vacuum 
which its retrograde motion tends to produce. For the same 
reason, the second stratum is urged against the first, the third 
against the second, and so forth. It is thus that the retro¬ 
grade motion is communicated, step by step, to the most dis¬ 
tant strata ; its propagation is effected according to the same 
law that governs the direct motion ; the only difference is In 
the direction of the motions, or, in the language of mathe¬ 
matics, in the sign of the velocities which are imparted to the 
molecules of the fluid. We see then that the diflerent velo- 
ci^s which have existed in the solid plane, during its second 
oscillation, must exist at the moment which wje arc considering, 
ill the different strata comprehended in the other half of d, but 
with contrary signs. Thus the velocity, for example, which 
the plane had in the middle of the second oscillation, which 
is its maximum of retrograde velocity, must now be found in 
the fluid stratum situated at the distance \ d from the centre 
of agitation, while, the maximum of direct velocity is found, 
at the same instant, in the stratum which is at the distance ^ d 
from the centre of agitation. 

The extent of the fluid, agitated by the two opposite oscil¬ 
lations of the solid plane, is what we call the breadth of 
an entire undula)^^ and we may consequently give the 
name of semiundj^tipn to each of the parts actuated by the 
opposite undulatioh^f the whole constituting a cmnplele- oaciU 
latioUf since it comprehends the return of the vibrating plane 
to the initial situation. It is obvious, that the .two semiundu* 
latiousy which .compose the complete undulation, exhibit^ in 
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tlie iliiid strata which they contain, velocities absolutely equal 
in maf^uitude, but with contrary signs, t^at' is to say, carry¬ 
ing’the particles of the Huid in opposite directions. These 
velocities are the greatest in the middle of each of th^ 
s^miundulations, and decrease gradually towards their extre- 
where they entirely vanish: so lljat the points of rest, 
greatest velocities positive and negative, are sepa¬ 
rated from each other by intervals of one fourth of an undu¬ 
lation, 

‘The length of an pndulation, dy^depends^on two things; 
first, on the promptitude with which the motion is propa¬ 
gated in the fluid; and secondly, tiie duration of the complete 
oscillation of the vibrating plane ; for the longer this dura¬ 
tion, and the more rapid the propagation of the motion, the 
greater will be the distance to which the first agitation has 
been extended at the instant of the return of the solid plane 
to its initial situation. If the oscillations are all perfprmed 
in the same medium, the velocity of propagation remaining 
the same, the length of the undulations will be simply pro¬ 
portional to the duration of the oscillations of the vibrating 
particles from which they originate. As long as the vibrating 
paVticles continue to be subjected to the same forces,^t 
follows from the principles of mechanics that each of their 
minute oscillations will occupy the same time, whatever their 
extent may be; so that the corresponding undulations of the 
fluid wdll continue to be of the same length; they will only 
differ from each other in the greater or less extent of the ele¬ 
mentary vibrations of the particles, which will be propor¬ 
tional to the extent of the luminous particles ; for it appears 
from what has already been stated, that each stratum of the 
■fluid repeats exactly all the motions of the vibrating particle. 
The greater or less amplitude of the oscillations of the strata 
.of the fluid determines the degree of absolute velocity with 
; which they move, and consequently lh<S energy, but not the 
nature of the sensation wliich they excite, ^hich must depend, 
According to every analogy, upon the duration of the oscilla- 
tton»4 It is thus tliat the nature of the sounds, transmitted by 
4ho air? to.our ears, depends entirely on the duration of each 
•^:^the oscillations executed by the air, or by the sonorous 
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body which puts it in motion rand that the greater or lew 
amplitude or energy of the oscillations only augments or dU 
minishes the in^nsity of the sounds without changing its 
nature, that is, its tone, or pitch. 

' The intensity of the light must depend then on the inteiw 
slty of the vibration^ of the ether ; and its nature, that k to 
sa}', the sensation of colour that it produces, will de|^nd 6n 
the duration ofeach oscillation, or on the length of theun- 
dulation, the one of these being proportional to the othcfr. 
[We find, however, nothing in light of^he same colour that 
is at all analogous to the different register, quality, or timbre 
of a sound, by which, for instance, the sound of a violin differs 
from that of a fiute in unison with it: the subordinate, or 
harmonic tones of the sound having nothing in light to cor¬ 
respond with them. Tii.] 

The duration of the elementary oscillation remaining the 
samei^ the absolute velocity of the ethereal particles, at the 
corresponding periods of the oscillatory motions, is, as W'e have 
seen, proportional to its extent. It is the square of this velo¬ 
city, multiplied by the density of the fluid, tliat represents 
what is called the living force in mechanics, or otherwise the 
^rgy or impetus of the particles, which is to be taken as 
the measure of the sensation pi’oduced, or of the intensity of 
the light; thus, for example, if in the same medium, the 
amplitude of the oscillation is doubled, the absolute velo¬ 
cities will also be doubled, and the living force, or the inten¬ 
sity of the light, will be quadrupled. 

We must, however, take care not to confound this abso¬ 
lute velocity of the particles of the fluid with the velocity of 
the propagation of the agitation. The first varies according to 
the amplitude of the oscillations ; the second, which is nothing 
but the promptitude with which the motion is communicated 
from one stratum to the other, is independent of the inten¬ 
sity of the vibrations. It is for this reason, that a weak sound 
is transmitted by^^he air with the same velocity as a stronger 
one; and that the least intense light is propagated with the 
same rapidity as the brightest. When we speak of the velo¬ 
city of light, we always speak of the velocity of its propaga¬ 
tion. Thus, when we say that l^ht passes through 200 thou* 
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■and ixiilw in r secoAd, we' do not mean, according to tlie 
undulato^ system, that such b the absolute velocity of the 
ether^'gparticles; but that the motion communicated to 
the ether employs only a second to pass to a stratum at tho^, 
dmnoe of 200 thousand loiles from its origin. 

^oportion as the undulation becomes more distant from 
tib oaritre of agitation, the motion, spreading over a greater 
distance, must be weakened in every part of, the wave. It 
b shown by calculation, that the amplitude o^the oscillatory 
motion, or the absoli^e'Velocity of the partioles concerned in 
it, b inversely proportional to the distance from the centre 
of agitation. Consequently, the square of this velocity is 
inversely proportional to the square of the distance, and the 
intensity of the light must be inversely as the square of the 
distance from the luminous'point. It must be remarked, that^ 
for the same reasons, the sum of the living forces of the whole 
undulation remains unaltered ; for, on one side the length of 
the undulation d, which may also be called its thickness, is 
invariable, and its extent of surface augmenting in propor* 
tion to the square of the distance from the centre, the quan.« 
tity, or mass of the fluid agitated, is proportional to the same 
square: and since the squares of the absolute velocities 
diminished in the same proportion as the masses have aug¬ 
mented, it follows that the sum of the products of the masses 
by the squares of the velocities, that is to say, the sum of the 
living forces, remains unaltered. It is a general principle of 
the motion of elastic fluids, that however the motion may be 
extended or subdivided, the total sum of the living forces re-, 
mains constant; and this is the principal reason why the living 
force must be considered as the measure of light, of which the 
total quantity always remains very nearly the same, at least 
IM long as it continues to pass through perfectly transparent 
aediums. 4, 

. it may be remarked, that black substances, and even the 
most fbrilliant metallic surfaces, by no means reflect the whole 
of ;tka light which falls on them ; bodies which are impert- 
fectl^r tnnaparent, and even the most transparent, when of 
great ttddkness, absorb also, to use a common expression, a 
oonnderable ^portion of the light that b pacing through^ 
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th«ni: but it mjlnt not be italerriid that the principle of livings 
forces is inapplid|ble to these phenomena; it follows, on the 
contrarjy from the most probable idea that can be formed of 
^e mechanical constitution of bodies, that the sum of the 
living force must remain always the same, as long as thoi 
accelerating forces tending to bring the particles to their na¬ 
tural positions remain unchanged, and that the quantity of 
living force which disappears in the state of light, instead of 
being annihilated, is reproduced in the form of heat. 

In order to obtain a correct idea of the manner in which 
the oscillation of a small solid body occasions undulatk^ia in^ 
an elastic fluid, it has been only necessary to con»der a 
complete oscillation of the solid plane, which produces an 
entire undulation. Ifwe suppose the oscillations of the plane 
to be continually repeated, we shall have a series of undula-. 
lions instead of a single one: and they will follow each other 
without intermission, provided that the vibrations of the par^ 
tide first agitated have been regular. Such a series of re¬ 
gular and uninterrupted luminous motions 1 call a system of 
undulations. 

It is natural to suppose, on account of the prodigious ra^ 
pi^ity of the vibrations of light, that the luminous particles 
may perform a great number of regular oscillations iu each 
of the different mechanical situations in which they are placed 
during the combustion or the incandescence of the luminous 
body, although these circumstances may still succeed each 
other in extremely short periods; for the millionth part of a 
second is sufficient to exliibit, for example, 545 of 

undulations of yellow light; so that the mechanical disturb 
bances, which derange the regular succession of the vibra* 
tions of the luminous particles, or which even change their 
nature) might be repeated a million times in a second without 
preventing the regular succession'of more than 500 millions 
of consecutive undulations in each state of the particle. We 
shall soon have octsasion to apply this observation to the de¬ 
termination of the ^circumstances in which the interferencuA 
of luminous waves'is capable of producing sensible .efifecUns^, *■ 

We have seen that each undulation produced by an Oscil* 
lat(H*y motion was composed of two Bemiundulations, which 
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occasion^the particles of the fluids velocities exactly equal 
in their ^tensity, though opposite in thei^irection of the 
mbtlthis^r^Bet us at first suppose tuat two whole 'fundula- 
tiousv tnpving in the same line and in the same direction, 
differ half an undulation in their progress : they will then be 
m|pi^duCQd on each other through one half of their length, 
their breadth, as we should say in speaking of the waves 
df a: liquid: but I here use in preference the term length as 
applied to the interval between the two points which arc 
similarly affected by (the motions of two consecutive undula- 
tiqnsf^^: In the supposed case of the coincidence of one half of 
each'o^the undulations, the interference will only take place 
witTi respect to the parts so coinciding: that is, to the latter 
half of the first undulation, and the preceding half of the 
seepnd: and if these two semiundulations are of equal inten* 
sity, since they tend lo give, Ic the same points of the ether, 
impulses directly opposite, they will wholly neutralise each 
other, and the motion will be destroyed in this part of the 
fluid, while it will subsist without alteration in the two other 
halves of the undulations. In such a case, therefore, half of 
the motion only would be destroyed. 

If now We suppose that each of these undulations, differ¬ 
ing, in their progress by half the whole length of each, is 
preceded and followed by a great number of other similar un¬ 
dulations; then, instead of the interference of two detiiched 
undulations, we must consider the interference of two sys¬ 
tems of waves, which may be supposed equal in their number 
and ^ their intensity. Since, by the hypothesis, they differ' 
half an undulation in their progress, ike semiundulations of 
the one, which tend to cause in the particles of ether a mo- 
i\6n in one direction, coincide with the semiundulations of 
' Hit other, which urge them ih the opposite direction, and 
these two forces hold' each'^bther in equilibrium, so that the 
dodtiPn is wholly destroyed in the whole extent of these tW'O 
effiiUitm of waves, except the two' extreme semiundulations, 
which escape from the interference. But these semiundu- 
Tl^loAfl will always constitute a very small part of the whole 
s^les tit^ be considered. 

This reasoning is obviously applicable to such systems only 
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as are composed of undulations the same length; fqr-if 
the waves were l^ngei one than the otheiv however small 
iheir difference might be, it would happen at last that their 
relative position would not be the^ same throughout, the e^ 
tent of the groups ; and while the first destroyed each other, 
almost completely, the following ones would be l^s in oppo»< 
sition, and would ultimately agree completely with each 
Ouiier; hence there would arise a succession of weak; and 
strong vibrations analogous to the beatings which are pro^ 
duced by the coincidence of two sounds dt|rei'ing bu t little fi*om 
each other in their tone ; but these alternations of weah^ and 
stronger light, succeeding each other with prodigioga rapi» 
dity, would produce in the eye a continuous senaatio^only.. 

It is very probable tliat the impulse of a single luminous 
semiundulation, or even of an (?utire undulation, would be 
too wxak to agitate the particles of the optic nerve, as we 
find that a single undulation of sound is incapable of causing 
motion in a body susceptible of a syiiipalhetic vibration. 
It is the succe^ion of the impulse, which, by the accumu¬ 
lation of the single efi'ects, at last -causes the sonorous body 
to oscillate in a sensible manner; in the same manner as the 
regular succession of tlie single efforts of a ringer is at last 
capable of raising the heaviest church bell into full swing. 
Applying this mechanical idea to vision, supported a« it is 
by so many analogies, we may easily conceive that it is 
impossible for the two remaining semiundulations, whjich 
have been mentioned, to produce any sensible effect on the 
retina ; and that the result of such a combination- of the 
two systems must be-the production of total darkness. 

If again we suppose tlie second system of undulations to 
be again retarded half an undulation more, so us to make 
the difierence of the progress an entire undulation, the coin.- 
cidence in the motions of th^ wo groups will be again 
restored, and the velocities of oscillation^will conspire and 
be augmented in the points of superpo^tion; the intensity 
of the light being then atrjts maximum. 

Adding another semiundulation.. to the difference in, tlj^ 
progress of the two systems, so as to make.it an interval 


a » obvious that ike nmiandulations, aupermtkced 

on ;^adb wi4 now possess opposite tiie 

'case d£i^^;iialf intervaL£ret supposed: and that all the 
-mdi^iobs must this maniiet be neutralised) except 
iSa^e]|ihftnie t^ee semiundulations on each side, which tvill 
f^m interference. Thus dmost the whole Of the 
inotiQn Will again be destroyed, and the oSunbination of the 
Jtwb pencils of light must produce darkness, as in tlA case first 
'Considered. 

' ^Oontpming to increase the supposed difference by the 
leu|[& of a semiundulation at each step, we shall have alter- 
'hatsm^mplete darkness and a maximum of light, accord- 
iiigljs^the difference amounts^ an odd or an even number 
nf aemiundulotions: that is, supposing always that the sys¬ 
tems . of undulations are of equal intensity: for if the one 
'SeriilB were less vivid than the other, they would be inca- 
of destroying tliem altogetlier: the velocities of the 
-one iseriea would be subtracted from those of the other, since 
•they would tend to move the particles of the ether in con¬ 
trary directions, but the remainders would still constitute 
'light, though feebler than that of the strongest single pencil. 
Thus thf? second pencil would still occasion a diminution of 
'.thii^ light: but the diminution'Kvould be the less sensible as 
i ti^^ncil is supposed to be weaker. 

guch are the consequences of the principle of the inter- 
fefence of undulations, which agree perfectly, as we have 
seen, with the law of the mutual influence of the luminous 
^rays which is deduced from experiment; for the results are 
expressed precisely in the same words,if we give the name 
'of length df igidulation to the difference df routes which had 
ibeeb represented by the symbol d. Admitting, therefore, 
iis there is every reason to believe, th%t light consists in the 
/undulations of a subtile fftid, the period d, after which the 
iaame effects of iliferference are repeated, must be the length 
'^411 undulation* 

It appear# from .the table alMdy given for the seven 
kinds of coloured rays, that this period d, or the 
the undulationy varies greatly, according to the 
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the lighti and that Yor the extremei red rayi; ^fer 
it hi [more thao^ihal^as great again aa for theyiplfit , 
^ys Vt^ated at the other extrenaity of the spectrum. ' 

It -xna^. easily be imagined that the number of diffeqjjg| ■ 
undii:lation 0 is not limited to the seven pri^ipal ones wlnK 
are indicated in the table, and that there must be a ikuld- 
tude of iniermedibte magnitudes,"and othi^s beyo&d the red 
and the violet rays: for the ponderable particles, of whfeh the 
oscillations give rise to them, must be si^bjected tofarceethat 
are iuhnitely varied, in the combustion^or the incandeahonce 
of the bodies which excite the motions of the ether: it. is 

on the energy of these forces that the duration of eacl^^ilia*^ 
tion depends, and consequJ^ntly ih length of the un^ulaUoil 
produced by it. It is found tuat all the undulations^com* 
prehended [iu the air] Ijetween the lengths .0000167 ]^. I. 
and .0000244, are visible; that is, are capable of exciting 
vibrations in the optic nerve: the. rest ai*e only sensible by 
their heat, or by the chemical efl’ects which they produce* ■ 

. It has been remarked, that when two systems of waves 
differ half an undulation in their progress, two of the 'aeml- 
undulations must escape from interference ; that six must be 
exempt when the di^erence amounts to three s^iundula* 
tions; and that, in general, the number of undulation^ exempt 
from interference is equal to the number of lengths of a ieim*- 
undulation separating the corresponding points of the two 
systems. While this number is very small in proportioi^.^ 
that of the waves contained in each system, the mqtion 
be nearly destroyed, as in the case of the exeii^tloB of a 
single undulation, .^ut it may be imagined that, as we^in- 
crease the difference of the progress of the two'penoik^ 
undulations exempted from interference may become a fnate- 
rial ppi;fion of each group, and that it may finally t>ecome so 
great as to separate the groupa^fentirely from each other; 
And in this case the phenomena of iiit^ferenco |r«ukL no 
longer be observable. If, for example, the groups of undu¬ 
lations consisted but of arfhousand each, a diffbrence of one- 
twentieth of an inch in their rouj^ would be much 
than sufficient to prevent the inteiaference of the rays of idl 
kinds/ 
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•^ButCkore ifl another much more powerful reason ‘w'hwft 
prei^lCtf^^our perceiving the effects of the mtjtual influence of 
the of waves whfen the difference of their routes is 

l^^^fable; ^ich is the impossibility of rendering the 
icient^^homogeneous: for the most simple light 
ca% obtain consists still of ah infinity of hetero'ge- 
ra^, whic|^have not exactly the saioe length of uhdu- 
and however slight the difference may be, when it is 
ted a great number of times, it produces of necessity, 
as.wjhhave already ffien, an opposition between the modes of 
interference of the various rays, which then compensates'for 
the 'W^cening of some by the strengthening of othera; 

shades of colour ard* not sufficiently distinct to 
alldw^tfe eye to remark the difference.] This is without 
4o^t the principal reason why the effects of the mutual 
ij^t^erence of the rays of light become insensible when the 

routes is very considerable, so as to amount 
to SOor b.^times the length of an undulation. 

^‘eady been laid down as one of the conditions 
2ieoeBfiif}V'wlhe appearance of the phenomena of interfer- 
thd\'the rays which are combined should have issued 
a|^$r8t frjpm a common source: and it is easy to account for 
thi^^ijc^ssi^ of this condition ^ the theory which has now 
^Vplamed. 

vfery system of waves, which meets another, always exer¬ 
cises on it the same influence when their relative positions 
arMie same, wliether it originates from the same source or 
different sources; for it is clear that the reasoiis, by 
thmr mutual influence has bee^pxplalned, would be 
y^appliq^ble to either case. But*it is not sufficient 
his iufluenefe should exist, in order that it may become 
le l^j'our eyes: and for this pu^ose the eflect irtiast 
a certain degree off^ermanence. Now this cannot 
5»''iyhen the^wo systems of waives which interfere are 
from separate sources. For it is obvious that the ' 
^es ^f Iftminous bodies^^f \^®ich the vibratiohs agitate 
lher> @rid producSi;.||gM^^ust be liable to very frequeht 
jtKstMrbanees in their oso(liatio^> in Consequence of the rapid 
cha^e^ which are taking place around them^ which msiy 






i^y«rthAle«ii be perfectly reconeiled, ae. “We bave ae^Ri/yfitb 
t^e regular contjnuance. of a great number of oscillatilQba^ 
^e,ch of the series separated by these perturbation^- . 
bei^ admitted,, it is impossible to suppo^fthat, tjieise'py^ 
torwtio^ should take place simultaneousl^nd in 
manner in |he vibrations of separate and inde^ndexi^ ji^w 
tides ; so that it^^will happen, for eicampl^ that^lh# nadiona 
of the one will be retarded by an entire semioscillat^on^^hile 
those of the other will be continued without inteitiimoni 
or will be retarded by a complete Oscillation, a c^^ge 
which will completely invert the whol^efFects of th^i4^r'« 
ference of the two systems of undulations which 
from them; since if they had agreed on the first 8u|^^^on» 
they would totally disagree on the second. Now tha?c^3i|^- 
site effects, succeeding each other with extreme rapidity^ill 
produce in the eye a continuous sensation only, whicl^rji^ 
be a mean between the more or less lively sen'sationi that 
they excite, and will remain constant, whatever may be'the 


difference of the routes described. -v./ . 

But the case is different when the two lumil^PU^''j^Scils 
originate from a common source: for then the systl^as 
of waves, having or^inated from the same centre of vibra¬ 
tion, undergoing these perturbations in the same manner did 
at the same instant, undergo no changes in theirtblatx^pq^ 
sitions; so that if they disagreed in the first instance at 
given point, they would continue to disagree at alb oth^ 
times; atnd if their motions cooperated at first, 
continue to agree as long as the centre of vibration dbntiiW]^ 
to be luminous: so ^at in this case, the effects m^t 
constant, and must therefore be sensible t^^the hye. 
is therefore a general principle, applicable to^f^*^tl^ 
produced by luminous undulations ; that in order to 
isensible, they must be permanents * ■' 

We have hitherto supposed that the two systems of vr{t#e8 
^were moving exactly in the same directiduf and that cons^ 
quently their elementavj^j^motions, to be. combined 
each other, were precisely limited..to one singleline: 
th^ simplest case, of .interference, aiSt the only oneJn 
tlw! one jaotion cau Ij® completely destroyed by 

vtirv—tflOT ' ^ V* ' 
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for in o»^r that thii effect may be^ produced, not only dsd 
tw )0 most be equal and in contrary directions, but tkey 
^ct in same right line,,.or be directly opposed" 

^r. ij ' ■ 

i^omefttt of coloured rings, and that of the colors' 


id W polarised light in crystallised plateft, present a 
iula¥ rase o^nterference, in which th^ undulations are 
ezut]^ parallel. But in the phenomena of diffraction, or in* 
the experiment with the two mirrors, which has been already 
described, the rays "which interfere always form smwible 
thoqgh very small angles with each other. In these casea 
the iKl^lses to be combined with each other at the same 
pointa,^ belonging to the two systems of undulations, will also 
act in'^directions forming sensible angles with each other: 
but^n account of the smallness of these angles, the result of 
the two impulses is almost exactly equal to their sum, when 
tne ^pulses act in the same direction, and to their drfTer- 
ence, when they are in contrary directions. Thus, in the 
points, of agreement or disagreement, the intensity of the 
light %ill be the same as if the directions agreed more per¬ 
fectly ; at least the nicest eye will not be able to discover 
any difference in them. But althoughjjjWith respect to the 
intensity of the light, this case of interference resembles that 
whi6t, ha Already been considered, there are other differ- 
en^s which modify the phenomenon very greatly, both with 
respect -to its general form, and to the circumstances neces¬ 
sary for producing it. ‘ 

. We may take, as a convenient example, the case of di¬ 
verging rays originating from the luminous point, 

and reflected bj two mirrors slightly inclined to each other, 
SO ^ to produce two pencils meeting each other in a sen- 
. siW^, angle: the two systems of waves will then meet each 
with a slight inclination; and it follows from this 
ol^quity, that if a semiundulation of the first system coin- 
perfectly in one point with a semiundulation of the^ 
id, urging the fluid in the sa^e direction, it must sepa^ 
a/fropa it to the right an^ le|^t of the point of intersection^ 
liisi l^incide, a llttlfle jfmrlber off, aa one side with the 
sjemiundulation wWch A io a contrary 



Slid bB the other side with the following semiundiilffthH), 
and then be separated from this again, and at a distanbe 
twice as great as the ^rst, must coincide with the second 
senuundulation beforehand behind it, of which theaictiot^ * 
will coincide with its own: whence therfe will arise, on 
the surface of this undulation, a scries of lin^, at equal'« 
distanees from each other, in which the motion is destroyed 
and doubled alternately by the action of the second series. 
Thus if we receive this luminous undulation on a white card, 
we shall observe on it a series of dark^nd bright stripes, if 
the light employed is homogeneous; or coloured fringes of 
different tints, if we employ white light for the experiment. 



■ -lb 


This will be more easily understood by the inspection of a 
figure’, which represents a section of the tx^o mirrors and of 
the reflected undulations, formed by a plane draWn from the 
luminous point perpendicularl)^ to the mirrors represented', 
by DE and DP. The luminous point is Suppled to be* 
S, and “A ’and B are-the geometrical, positions of its twb^ 
im&gea, which are determined by the perpendiculars SA 
$ E fibMing lilrom Son the mirrdur, thkkig in them 
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QB .=^SQ. The pomts*A and B, thus found, are ther 
divergence of the rays reflect^ from tlie respectWp 
mirr^py according to the well hiurpi law of reflectioti. 
Thus, in^rder to have the direction of the ray reflected at 
abyjilpmt G of the mirror DF, for example, it is sufficient 
> to a pght line through B and G, which will be the 

£rectfenW‘the reflected ray. Now it must be remarked, 
that, according to the construction by which the position of 
B is found, the distances BG and SG will be equal, aUd 
thus the whole route^^of the ray coming from S and arriving 
at by is the same as if it had come from B. This geometrical 
truth'being equally applicable to all the ra 5^8 reflected by 
the same mirror, it is obvious that they will arrive at the 
Slime instant at all the points of the circumference n'bnij de¬ 
scribed on the point B as a centre, with a radius equal to 
B b ; consequently this surface will represent the surface of 
the reflected undulation when it arrives at or, more cor¬ 
rectly speaking, its intersection with the plane of the figure: 
the surface of the undulation being understood as relating to 
the points which are similarly agitated at the same instant: 
the {)oints being all, at the commencement of the whole oscil¬ 
lation, for example, or at the middle Of the end, completely 
alrest; and in the middle of each semioscillation, possessed 
of the maximum of velocity. 

In order to represent the two systems of reflected undu¬ 
lations, there are drawn, with the points A and B for their 
centres, two different series of equidistant arcs, sepaftited from 
each other by an interval which is supposed equal to the length 
of a semiundulation. In order to distinguish the motions in 
opposite direct^ns, the arcs on which the motions of the ethe¬ 
real particlejSj^re supposed to be direct, are represented by full 
«Unes, and the maximum of the retrograde motions are indi- 
•«ated by dotted lines. It follows that the intersections of the 
rdc^ted lines with; the full lines are points of complete dis- 
' eo^i^nce, and of course show the middle of the dark stripes; 

4 r ^ A 

on the contrary, the intersections of similar arcs show the 
poitita of perfect agreement, or the middle of the bright 
'itripeir.'''The intersections df -liie arcs'of-the same kind^ure 
dotted lines and 
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different kinds by the full lines^^** no, rio*: these latter 
representing the successive positions or the trajectories )[)f 
the middle points of the dark stripes, and the former 
trajecjtori^ of the bri^^ bands* ; 

Zt has been necessary to magnify very greatly in tl^ 
figure the real length of the luminous undulations, and to 
e^ggerate the mutual inclination of the two mirrors, so that 
we must not expect an exact representation of the pheno¬ 
menon, but merely a mode of illustrating the distribution of 
the interferences, in undulations which cross each other with 
a slight inclination. * 

It is easy to deduce from geometrical considerations, that 
the length of these fringes is in the inverse ratio of the mag¬ 
nitude of the angle made by the two pencils which interfere, 
and that the interval, comprehended between the middle 
points of two consecutive dark or bright bands, is as much 
greater than the length of the undulation, as the radius is 
greater than the sine of the angle of intersection. 

In fact the triangle bni, formed by the right line b%, and 
the two circular arcs ni and nb, may be considered as recti¬ 
linear and isosceles, on account of the smallness of the arcs; 
and the sine of the angle bni, considered as very small, may 


ib 


be called : so that b n being the radius, ib will represent 
bn 


the sine of the angle bni, which has its legs perpendicular 
to those of the angle A 6 B: consequently, these angles being 
equal, one of them may be substituted for the other ; and 
representing by i the angle A & B, formed by the reflected 

ib 

rays, we have bn = —-; consequently nn, which is twice 

sin i 

2ib * 

bn, will be equal to But nn is the disEtance between 


sm t 


the middle points of two consecutive dark stripes, and is 
the distance which has been called the breadth ef ^ fringe; 
and ib being the breadth of a semiundulation, according to 
th^ construction of the figure, %ib will be that of a whojp* 
imdulatibn; consequently the breadth of a fringe may 
Baid;tobe aqual to the length an undulation dividc4;iiy 
the [hummcal] sine of the angte made by the r^ect$4!:]^yB 





with each other, which is ^Iso the fu^gle under which the 
interval A@ would appear to an eye placed at b. Wo find 
another equivalent formula, by remarking that the two trio 
angl^, ^^2 and A ^ B, are similar, '<i|hnce we have the pro- 

po^oiiLAn:A2 = Ai:=AB, and bn = ov^bn =: 

• AB 

A 

which implies that we may find the numerical 

breadth of a fringe by multiplying the length of an undula¬ 
tion by the distance of the images A and B from the plane 
on which the fringes'^re measured, and dividing the product 
bj the diltance of the two images. 

It is sufficient to inspect the figure, in order to be con* 
vinced of the necessity of having the two mirrors nearly in 
the same plane, if we wish to obtain fringes of tolerably large 
dimensions; for in the little triangle bni^ the side bi^ which 
Tepreseuts the length of a semiundulation, being little more 
than the hundred thousandth of an inch for the yellow rays, 
*^for e^mple, the side which measures the half breadth of 
a fringe, can only become sensible when bn is very little 
inclined to in, so that their intersection may be remote fi*om 
ib ; and the inclination of bii to in depends on the distance 
AB, whicfi is the moasui'c of the inclination of the mirrors. 

If A and B, instead of being the images of the luminous 
point, were the projections of two very fine slits cut in a 
screen RN, through which the rays of light were admitted 
from-a luminous point placed behind the screen in the conti¬ 
nuation of the line Z^DC, the two paths described between 
the point and the slits A and B being equal, it would be suf¬ 
ficient to compute the paths described by the rays^ beginning 
from A and B,^n order to have the difierences of their 
r ^ngths; and it is obvious in this pase, that the calculations 
Vhich we have been making of the breadth of the fringes, 
produced by the two mirrors, would remain equally appli- 
et least aa long as each slit remained narrow enough 
'to be considered as a single centre of undulation, relatively 
to inflected rays which it transmits. It may therefore 
' be said that the breadth of iringes, produced by tWQ verj 

is equal to the lftgthof an undtdatiqp ,eupj 
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to be multiplied by the interval between the two slits, and 
divid,ed by the distance of the screen from the wires of the 
micrometer employed for measuring the fringes. . 

' Thb formula is applicable to the dark aj^d bright 
stripes^hich are observed in the shadow of a narrow sub¬ 
stance, substituting the breadth of this substance for the 
interval which separates the two slits, as long as the^i-jpes 
are far enough from the edges of the shadow: for when 
they approach very near to the edges, it is shown, both by 
theory and by experiment, that this calculation does not repre^ 
sent the facts with sufficient accuracy; hnd it is not perfectly 
correct in all cases, either for the fringes within the shadow, 
or for those of the two slits, but only for the fringes pro¬ 
duced by the mirrors, which exhibit the simplest case of the 
interference of rays slightly inclined to eacli other. In order 
to obtain from the theory a rigorous determination of the 
situation of the dark and light stripes in the two former 
cases, it is not sufficient to calculate the effect of two systems 
of undulations, but those of an infinite number of similar 
groups must be combined, according to a principle which 
will shortly be explained, in treating of the general theory 
pf diffraction. 

ii. Rule for the Correction of a Lunar Observation. 

.6^ Mr, William Wiseman, 0/ 

Rule. 

Ado together the reserved logarithm (found as directed, 
page 111 and 112 of the Appendix to the third edition of the 
Requisite Tables) the log. sines of half the sum, and half the 
difference of the apparent distance, and difference of apparent 
altitudes, and 0.3010300, the log. of 2. Then, to the natural 
number corresponding to the sum of these four logarithms, 
add the natural verse sine of the difference of true altitudes, 
and the sum will be the natural verse sine of the true distance. 

Or, having obtained the natural number, as directed 
above, subtract it'from the natural cosine of the difference of 
^thelxue altitudes, and the r(|Q£duder will be the natural^ 
cosine of tKe true distance. , 



1 ^; 

(I^rom page 112, Appendix to Reijuiiite Tables.) 

Beq^jed' log. ftom Tables (Req.) dth anil 11th .» 9.9988860 
IiOgf flinilSB® 23' 5" = J sum of app. dist* 'and difF. 

9 pp..altitudes V . 9.S368895 

Log. sin. 6° 45' 36" = | diff. ditto ditto 9.0708157 
J^M2 . 0i3010300 

Nat. num. to sum of 4 logarithms . . .1594488 9.2026212 

Nat.vers.37° 13' 12"= diff, true altitudes .2036812 

Nat. vers. 50° 26' 28" cx true distance * .3631300 

j 

* Or, Nat. cos. 37° 13' 12" =: diff. true altitudes .7963188 
Nat. number found above.1594488 

Nat. cosin. 50° 26' 28" =: true distance • .6368700 


^ Demonstra-tion of the Rule. 

Let M\ S\ ly, d' and M, S, i>, d, respectively denote the true 
and apparent altitudes, distances, and differences of true and appa¬ 
rent altitudes of the moon and suii (or a star); then will the theorem 
answering to the above rule be expressed by 

2 Cosil/'COS S' . 1 /r» 1 JN • 1 /T% . If 

vers. D = ■ ^ --— sin—(D+d)sin—(D—d)+vera.d . 

cosiW cos S 2 2 ^ ' 

. By Bonnycastle's Trig. p. 175, the cosine of the angle contained 

bytheco-altitudesis^ I>'-sin Jtf'sin S ' 

COS M cos S cosilf'eosS' 

consequently the verse sine of the same angle 

- cos B — sin JIf sin S ^, cos D'—sin JIf'sin S ^. . . 

5s l—-erl—- - -; that IS, 

cos JIf cos J? cos JIf cos S" 

cos JIf cos S+sin JIf sin S—cos D^cosJlf cosS*+ sin^f' sin S'—cosB' 


cos JIf cds S cos JIf cos S' 

Substituting'cos d and cos cT lor cos JIf cos •$ + sin JIf sin 8 and 
cos JIf'cos S' + sin JIf sin S'. (Bon. Trig. p. 282), we have 

cosd—cos D cos d' —cos Zy 

I ti .111 . • , . =-- , - ; whence 

^.pos JIfeos S cos JIf' cos, iy 

= cosd'— (cos d—cosD); or, which is the'same, 

cos JIf cos Sv 

C 99 iy^cqs d - versd); or>(Boa.Tng.pJ996;) 

V.*,. '->> cosJttcoaS ,, . 



C^thcHons: 



C 08 (f— 

cos U^iSS cos 


cos 3i^ cos 8^' /ff% < ^ 1 Yx n * I ^ j \ It. A * 

---- (2 sin*—D — 2 sin* — d;) that is. 

cosJfcosST. 2 2 

2cos2lf'cos‘S' . 1 /T\ I J\ • 1 yrk J\ 1. 

—---- 8in-(0+d) sin -(D —d); whence 

cosMcosS 2^ ' 2 ^ 


also vers 2)' = versd' + ^ ^ sinl (D+d) sin 1(D—d)« 

cos ilf cos S 2^ 2 

It may be observed, that Requisite Tables 9—11, answe^loga- 

rithmically to ^ ^ ; and the verse sines, and the cosines 

cos M cos 

% 

can be very readily taken otit of the tables, in the Appendix. Also 
no ambiguity can arise from the application of the rule before given : 
for all the arcs concerned in the operation will always be (each of 
them) less than a quadrant, except the resulting true distance, which 
cannot cause any ambiguity; and the verse sines are given in the 
Appendix, to 126°. 


Example. 

{Example indy p, 39, Requisite Tables,) 

Reserved log. from Tables 9 and 10 .... 9.995307 
Log. sin 62° 45' 56" = J sum app.dis. and diff. app. alts. 9.948971 
Log. sin 40 43 31 ^ diff. ditto ditto 9.814536 

Log. 2 • . , . , . • . . 0.301030 

Nat. num. corres. 1.147741 0.059844 

Nat. vers. 22® 48* 16" = diff. true alts. 0.078167 

Nat. vers. 103 3 23 s; true distance 1.225908 


De rInfluence des Agens Physiques sur la Vie. Par W. F. 
Edwards, D.M., Membre associe de I'Acad^mie royalede 
Medicine de Paris, Membre de la Socic^te Philomatique, 
de la Soci^td de Medicine de Dublin, &c. 

V . , 

The researches of science among the phenomena of the phy¬ 
sical world have long obtained a high degree of estimation 
and interest in general society; but it is of late yeaH only 
that their application living functions has attracted much 
of the attention of the literary world. 

The laws which govern the action of animal organs (the 
piroper. department of PhysiologJ^ ^ve usually been insti¬ 
gated by the medical profetmon, to which they especially 


ItfS : 

refer. Now find that J^e public Uke some pains^ and 
reason/to inform themselves upon sul^ects coimWted 
with physiological knowledge.* A well-educated ]}ersoii, 
*tidspoNd to philosophical inquiries, is not merely contented 
wifn tlft consciousness of living, and the common mfoimation 
hsr derives of its means by experience, but he seeks also to 
comprehend the relations subsisting between his owh or'gani- 
i^tjon and the matters with which he is surrounded, and 
which at once ftfrnish him with nutrition, life, and support, 
'and assail him witli disease and annihilation. His own 
instincts and observation joined to the more learned expe- 
rience-of his medicaLadvisers, hel^ him through the preca¬ 
rious stages of life, ana these may perhaps be sufficient for all 
its purposes; and under this impression many will seek to 
know no more of the secrets of nature. 

But we live in an inquiring and scrutinising age, when the 
demand ft>r scientific principles is very generally urgent. 
All, therefore, relating to organisation seems of equal interest 
with that Appertaining to what is termed the physical crea¬ 
tion or inert matter. 

Under this impression we have perused the book before us 
wilh great satisfaction, and propose to present our readers 
with an analysis of the valuable materials which it contains. 
We have some knowledge of Dr. Edwards, a countryman 
domiciliated in France, and long resident in Paris. We have 
confidence in^is reports, and highly estimate his philosophi¬ 
cal skill, extensive acquirements, and accuracy of observation, 
Tanking him among the fii'st physiologists of the age. 

The work, now under consideration, contains an elaborate 
account of a long series of experiments, instituted for the 
purpose of ascertaining the influence of the physical agents 
upon animal life. ' These agents comprehend the atmospheric 
air, water, and temperature ; the two first constituting the 
mediii in which all animals exist, and the last influencing in 
common the inhabitants of both media. It is true, this is a 
Subject by no means new, for it has engaged the attention 
of experimenters from the earliest days of science. But Dr. 
'Edwards has diligently and patiently sought to investigate 
the subject himself, to correct previous errors, and to embody 
the facts which he has accumulated' into a more' complete 
and regular system than heretofore adopted^ In this attempt 
he has been eminently successful, and has effected more 
'perhaps than all who preceded him, availing himself^ berer- 
"tbeless, of the experience former inquiries. 

^ The ezt^ of his book, and the number of the hyperimente 


.are indeed somewhfit appelli»g« but his , clear and distioet 
method of arrangement greatly facilltatea the reader's ^^ea- 
voura to master the extensive subjects of his pages. As a 
bdoh of reference it should find a place in the library of 
every scientific society, and no individual devoted to philo¬ 
sophy should omit the possession of it. 

The agency of the air around us, water, and heat and 
cold, have often been the objects of chemical inquiry, from 
their known great influence upon the animal economy. The 
changes effected by the phenomena of animal life upon these 
agents liave been accurately examined, and partly reduced 
to a mathematical preci^on of calculatien. 

Spallanzani and others have viewed the subject as it 
regards physiolog}'', but with such results as left the field 
open to subsequent investigation. Dr. Edwards seems to 
have seized upon the deficiencies of his predecessors, and, 
by going over tlicir ground, and extending his own in¬ 
quiries, he has arrived at most interesting and important 
results. These he has divided into four parts, as 4hey relate 
to the different orders of the animal creation. The first patt 
includes some of the lower animals, particularly tenacious of 
life, and of cold blood, such as frogs, toads, and salamanders. 
The second part is devoted to other animals of cold blood, 
and of the vertebrated order, as fish, and those i*cptiles which 
include lizards, snakes, and turtles. The third part refers to 
warm-blooded animals; and the fourth part ot' the work is 
dedicated to the influence of the physical agents upon the 
human race and vertebrated animals. To these the authot 
has added the discoveries of modern times, relative to elec¬ 
tricity on the animal economy, in an Appendix. A collection 
of tables is appended to the work, exhibiting the principal 
series of his experiments, as they regard tiie relative infiuence 
of physical agents on the duration of life, and the phenomena 
resulting from their mutual action. 

The great importance of the four grand divisions of the 
work forbids our hastily reviewing them, and wp will endea¬ 
vour to condense so much of the. information they contain as 
may forward the objects of our analysis. Dr. Edwards thus 
announces the arrangement of his work:— 

(jes rccherehes auront done rapport a Tair dans les conditions 
de quantit<i, de mouveroent et de repos, de densitu et de rarefac* 
^on; a TeauHquide e\ k la vapeur aqueuse.; k la temperature, 
dans ses mpdidcations de degre et da duree; a la himiere et,k 
I'dlectricitd. Ces causes agissent k la fois sur I'economie anima^ 
qrdlwremeat d’une iu 4 &i^l«seurde%t imperceptible; et 
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I>r, l^waids^ 


l*impr«Mioki qu'on re^it cBt le ftisultat de toqtes ces actions ,iCQi|QL<T^ 

biiMJCs/* - 

*V Lo^.)n&me que, par I’intensit^ 'de Tune d’elles, il nous arrive 
de dlstinj^ueV la cause qui nous a^Tecte, I'observation de Veffet sq 
bomq le i^lua souvent k la sensation, et les autres changemens qui' 
Ta^mpaghent nous ^chappent. On con^oit par que Tobser* 
vauBn la plus attentive des pht^iwm&nes tels que la nature nous 
les prdsente, ne saurait demSler nans cette combinaison d'actions 
l*ejKt propre d cheque cause, ni reconnaitre des effets qui ne 
seraient pas reveles par la sensation. 

' II est nne mdthc^e qui r^gle lea conditions extdrieures, qui 
fait varler celle dont on veut apprdcier Taction, et qui fait juger, 
par la correspondance^ptre ce ebangement et celui qui survient 
dans Pdeonomie, du rapport de cause et d’effet: e’est la mdthode 
experimentale; c*e8t celle que j’ai suivie. Pour en tirer parti il 
fallait, d’une part, determiner Pintensitd de la cause, d’autre part 
celle de I'lfTet/ La physique nobs fournit ordinairement les 
moyens de remplir la premiere indication.*' 

In the true spirit of plulosophical investigation. Dr. 
Edwards, m the first place, process to examine the action 
of physical agents upon the simplest forms, and least elabo¬ 
rately developed organised beings, extending his inquiries 
Upwards, in the scale of the animal world, to man, the most 
perfect creature, and the ultimate object of all physiolo^cal 
rwarches. 

^^he peculiarity of constitution belonging to cold-blooded 
reptiles, amoilg which there is so little mutual dependance 
of organs, renders these the best tests of the relative and 
proportionate influence of the different agents, the intense 
action of which is liable to destroy the more perfect animals; 
and the great development of the nervous system in the 
higher orders gives them a wider and more acute range of 
- sensibility. It is difficult, at all times, and often impossible, 
to^dnsulate corporeal functions among the warm-blooded 
classes, so as to ascertain the amount and limits of physical 
agency. The four classes of vertebrated animals, or such as 
are furnished with true spines, afford ample means of com¬ 
parative illustrations; and these departments hav engaged 
author's attention, in order to display the result of the 
actioaof the same agent exercising a uniform influence upon 
constitutions very differently constructed. The air, for 
example, exercises its influence uniformly upon he four 
men^on^ classes of vertebratas, and their different &milies 
are i^mil^rly exposed to the action of the atmosphere by 




^nrioui^aad interesting as is thb subjectiit is iuigitlar 
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t%!at» While it.Was among the first to be noticed, it has been 
the latest in producing satisfactory results. Amon^ the 
ojp'posing causes of the advancement of knowledge in this 
department,. the. ignorance of our ancestors in chemical 
science eeems to be the principal. Without chemical aid it 
imperfectly useless to attempt the investigation,. The com¬ 
position of the air respired xfinst be well understood; the 
different gases must be carefully examined, or the physiolo¬ 
gical inquiry will be darkened and obscured. ^ 

Dr. Priestley laid the foundation of our chemieal know¬ 
ledge of gases in their relation to respiration; but some time 
elapsed before it Was understood m wfiat manner the air 
was connected with animal organisation. Oxygen gas, one 
of the known constituents of atmospheric air, was Priestley’s 
discovery, in its effect upqn the blood, of converting this 
fluid from a dark purple to a bright crimson. Lavoisier 
founded a chemical theory upon this discovery of the agency 
of air, which was subsequently applied by Goodwin to phy¬ 
siology. The latter author demonstrated, by a series of 
excellent and correct experiments, that the exclusion of 
atmospheric air produces death in animals, in coifsequence of 
the dark’Coloured blood usually circulating in the veins being 
pr^ented from becoming crimsoned. The state in which 
any animal may be thus placed, is known by the term 
ASPHYXY, and by which is to be understood a deficient^or 
suspended aerification of the blood, from whatever cause it 
may proceed that the atmospheric air is prevented from 
access to the blood as it circulates through the lungs. 

The great French anatomist, Bichat, pursued this subject 
still farther, and published a treatise on Asphyxy, ^ He 
sought, by numerous experiments, to determine the threefold 
relation df the air to the nervous system, respiration, and the 
circulation; and he arrived at this great and important 
conclusion, that the VENOUS OR DARK blood girculatino 

THROUGH THE DRAIN, CREATES A CESSATION OF THE FUNC¬ 
TIONS OF THAT ORGAN, AND THAT IN CONSEQUENCB THE 
HEART LOSES ITS ACTION. This discovcry shows us at 
once the direct cause of asphyxy in all its different degrees, 
according, in, effect, to the vitiated state of the blood from 
its deficient or suspended aerification. ' 

Le Gallois also investigated the subject of asphyxy; and 
be found that, when dark blood circtUated through the spiTud 
matrmCy the motions of the heart Ceased; and thus he not 
only d^ermined the relations of the nervous system to 

phetfe mr^but also thosapj^ttempinttionand the.cuxittla« 
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tk>n> evplainiriff the aetien of the air npcm aniibftl¥ fdiilfkis 
bgicaliy, ^ v f.;- 

la this iiiquiry warm-blooded animals were almost 
siyely referred to. '■ 

Spallanzani tertainly investigated the action of the air Olt’ 
aniinak of'cold blood, but less in relation to the three grand 
objects of Mchat and Le Galbis; and Spallanzani had the 
mmortune to live in an age when neither chemistry nor 
pltysiology had made such advances as the present age has 
produced* ^ ^ 

Messrs. Humboldt and Provengal have, indeed, supplied 
much of this deiicieftcy, by their researches into the respira¬ 
tory functions of fishes. Nevertheless, the ground was still 
open^ and our author has justly appreciated the extent of 
former inquiries, and observed tt|at the phenomena of cold¬ 
blooded aipmaTs were too extraordinary to be noticed lightly, 
and required much more extensive observation than was 
previously bestowed upon them._ With this impression, he 
proceeded to form an estimate <^the comparative influence 
of the air and water upon the nervous and muscular systems 
of cold-bboded animals, which the singular modifications of 
life among reptiles in particular afford ample means ..of 
ascertaining. ^ 

We know that ^eae animals possess the extraordinary 
ptSperty of existing a considerable time after^he removal of 
the heart, with the free exercise of their senses and of volun¬ 
tary motion, notwithstanding the suppression of the circnla* 
tion. Dr. Edwards accordingly selected salamanders for his 
first investigations, and removed the heart, with the bulb of 
the aorta. Two-of these were exposed to the free action of 
the air, and the other two were submersed in water previously 
deprived of air by boiling; a similar temperature being 
maintained in each medium.* In four or five hours those 
submersed iiv the non-ariiated water ceased to be^active, 
unless irritated, when they still appeared to retain voluntary 
power. One died in eight, and the othet in nine hourSi 
The salamanders in air lived from twenty to twenty-six hours 
and upwards. These comparisons were frequently repeated^ 
and upon frogs and toads, with the same results, sAowii^ 
tha^ experiments in ah' to be far more favourable to their 
eiriilence than with the animals submersed in the water. 
Eigh^hours were abourthe maximum of the duration of life 
among animals submeraed irr the. water, and twenty-nine 
aakoiBg exposed to the air; so that, indepen^tly of 
re^iB^OB^ihe w is. thus pvdiPfd to> be ths mest porop^^ 
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s^uoik 49 r ^e action of tli«ir nervous and nausoular systems; 
in their insulated state, the respiration and the circulation of 
the .^ood being both suspended. As a^further corroboration' 
of the superior vivifying property of the air over simple 
tvater, when the same animals were plunged into unaerated 
l^ter during a certain time, as soon as they were removed 
into the atmosphere, they instihtly revived; and^their ner¬ 
vous and muscular systems were acted on according as they'- 
were placed in either medium. Dr. Edwards also confirmed 
the observation of Goodwin relative to the efiect produced 
on the colour of the blood. Properl/speaking^i^he asphyxy 
conies oil the instant'the air is excluded) the shades of dif¬ 
ference in the colour of the blood being referriblovto the air 
left in the lungs after cessation of respiration. ^ 

The next point to deternpne was the influ^ce of the air 
upon the same animals exercising the respirEltory/unction, 
and retaining their circulation, compared with those deprived 
of these functions. . 

The diiference of time flh the two cases developes the 
influence which the generaf* circulation of the blooa, free 
from aerial coiftact, exercises upon the nervous system. 

^o-ascertain this point, an equal number of frogs, deprived 
of power to exercise their respiratory and circulating 
functions, together witJi othersd^ft entir^ were respectively 
plunged into deaerated water. At times the difference in 
favour of the untouched animals was twenty-four hours in 
favour of the duration of life. Similar trials with toads and 
salamanders produced the same results. In each case as'phyxy 
came on ; but the existence of the animals which lived with¬ 
out the respiration and circulation was much shortened^ 
Thus the relative powers of life between the sole and ihsu-’ 
lated action of the nervous system, and its action combined^ 
with the circulation of dark bipod,NWere estimated. The- 
inferenci^to be deduced, therefore, is, that although disae- 
rated blood furnishes but an ephemeral sort of existence^ it 
nevertheless exentises a comparatively favourable influence 
upon the nervous and muscular systems, since it tends to the 
prolongation of the action of these animal functions. 

Pfr Edwards next proceeds to inwtetigate the phenomena 
of produced by sirangtdatiok^ or the mechanical, 

obstruction to the access of air to the lungs, and consequently 
to the . blood. Tbe same animals were empWed. \Vhen' 
the-windpipe was renderedimpervious by ligature, thet 
musdes^^pf the animals seemed to be paralysed directly; and^ 
akb^ttg^ their ijooticws becaipesobsequeatiy revived altinwcy 






they never altogether recovered their perfect freed<^» 
a comparative illustration» an equal numb^ of fro^ 
submersed in water, ajl of which died in about ten or elev^ 
ho^H, while, tho^e which were strangled lived from one to; 
five days. Salamanders continued active longest, and oi^ 
did not cease to exist till the eleventh day, although durii^ 
this thne h#Was in a completil^state of asphyxy from perft^t 
strangulation.. 

Dumejil once fdhnd that a salamander lived a long time 
after de(uipitation«^«ven wiien the cicatrix of the \^u&d was 
healed so stop all*access of air to the lungs. 

In comparing the effects of strangulation with those of 
submersion or drowning, it is to be supposed either tl&t these 
anio^ls exist a lindted period without the necessity of 
the nervous astern being in cpi^ct with atmospheric air, or 
that the w iiffluences their blo^ through the integuments 
of the body. Accordingly Dr. Edwards put this to the test 
by making eiqjjieriments upon corneous respiration, 

Spallanzani found that the ^^^sure of cold-blooded ani¬ 
mals to the air was attended '$nth exudation of carbon^ a 
phenomenon similar to that of respiration. Chere a^ 
however, to be some source of error in these experimct^ 
Spallanzani removed the lungs, and this operation iiiep 
the animal liable abso^tion of air and loss 

Dr. Edwards sought to effect the same purple by a different 
and more successful measure. He also confin^ frogs in vessels 
of atmospheric air, and fastened bladders round the head and 
neck, tight enough to stop the entrance of-air to the lungs. 
At the expiration of two hours the air was examined in the 
bladder, and it ,w^s found to contain an'excess of carbonic 
acid. The same result was obtained from 'salamanders. It 
appears, therefore, th^ while air is in contact with the skin, 
carbon is given out; iK wither this be the effect of exhala¬ 
tion merely, or XhetJByg€n\% actually absorbed, ax^ carbon 
transpired, is a qusmw&n which led to further inquiries. Dr. 
Edwafds, therefore,(inclosed cold-blooded afimals in sfilid sub* 
stances, in order to determine the influence of dark-coloured 
blood, free of all external agency, in the production of cne- 
xnical changes, and U^bserve its sensible efi^t upon the 
l^eryous system. 

. : In the year 1779 three toads were confined in a box Herme- 
tici^ sealed, and so deposited in the Academy of Sciences. 
Eig%« a months after, the boix opened, and one toad 
was dead. These animals have been found alive in 
Uooks Cil Cb9l after an irnpilsomnent of $i&d have 
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iseaM ]iip.during Bitni^ar periods without perishipff. 
Poflaitoi^ome hole or crevice might have admitted a little 


9ut, in Hevissant’s experiment of 79, care seems to 
.hare been taken to obviate this suspicion. ^ 

. Dr, Edwards, however, determined to put the question to 
^Jha test. He enclosed ten out of fifteen frogs in thick wood^ 
'^xes, and filled the interstices^ith plaster, coverkig them over 
with the same substance, the toads lying each in a central 
liole or bed. The other five toads were at the same time 
sUbmersied in water, and at the eiypiration of Gig|it lours they 
were found to be dead. In sixteen hour?more, one toad was 
takeqfrom a box apd found to be lively^ and wH reconsigned 
^ Its prison. On the sixteenth day the toads in the boxes 
were discovered alive, and thus the fa^t was established.that 
these animals can live far toger in a state of asphyxy con¬ 
fined in. solid substance^^Kan when subip^sed in water. 
This was confirmed by repeated trials on salamanllers, frogs, 
and toads. The frogs perished quickest. 

Thus an extraordinaiy J^ct is establishe^^^as regarding 
reptiles, since ^tjifFords ail|^xceptiou to tlie gcheral rule thaCt 
allpt^imals r$qmrc a constant mp^ply of fresh etzV for the 
rpcp^^7i.a?ice of their existence, 

^'^Jtpilar trials.were repeated in sand, and with the same 



Ir, Edwards found that atfiiough a ^’tain quantity of air 
enters the boxfe and sand, yet that it is far too little to main¬ 
tain life. His conclusion, therefore, stands, that animals of 
the kind employed can live longer in solid substances than in 
a limited quantity of dry air. 

It remains, however, to be considered in what manner these 
animals have their lives e.xtended beyond 'those exposq^ to 
the action of a body of air. Dr. Edwards supposes the 
7hoisture of the sand to be on^ausjfe since in the dry air the 
animals become desiccated, the%tan»is transpiration being 
lost in one case, and retained in the otfetfs by the exclusion of 
air, :A rapid and abundant Iranspitjation from the body, 
united,with denSency of air, seems to'bc a greater cau^ pf 
dissolution than confinement in solid substauces wh^'ein there 
is no waste by transpiration. 

The author’s inquiries are next dn%^ed to the influence of 
temperature upon animals of cold blood, and two and forty 
experiments are practised upqg thjp subject, from the frontn 
of July tp September following, during'whicK.perioif%(»s 
Were^ submersed in aerated water, with a view of settling , the 
dH4:§itjon:.Qf,15fe, acted on by varieties of temperatnre. 

JULV-^CT. 1827. ■ f ' li 
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continuance of liie, generall];, in these eiperirnents, varied 
from one to two hours and twenty-seven minutes. The mean 
term of life was one hour and thirty-seven minutes, as aV0^ 
rag^d in July, and- in September one hour and forty-five 
minlites, the two extremes of the seasons approximating the 
effects. The duration of the frog’s existence was greatest iu 
the greatest depression of temperature. Thus at ten degrees 
the duration oi life was more than double what occurred at 
dxteen or seven teen degrees, and at zero it was about triple^ 
As the h^t ^as i^j^reasedg. the duration of life dimi¬ 
nished ; at f(^ty-two the ^gs died, and in the lowest tem¬ 
perature theVlived longest. 

It appeared that at zero the frogs did not become stifiened, 
but retainea their motion, and their resistance to the frozen 
state is the caiue of the contiuuaik^of their existence at a 
low temperati^. The cause d^ps resistance is to be found 
in their p^uliarity of constitution. Toads product similar 
results. ^ 

It may be^eged that, frogs naturally live in climates at 
from forty toTorty-two ; but, it ijiF to be obwved, that tiiey 
are then placed in a sitration of liberty to &me to 
'^ce of the water to respire when they please; whef 
these experiments their respiration is limited, from the! 
bility to reach the surface. ^ 

Taking a wider range of teiifperature, Dr. Inwards 
to ascertain the influence of the seasons. In wuly and Se^ 
tember frogs were found to live from one to two hours and 
twenty-seven minutes in aiirated water at fifteen and seventeen 
degrees. In November they died at the end of more than 
doable this period, under the same temperature, and all other 
circumstances being similar excepting the season. As the 
autumn advanced life was prolonged. 

. To what are we to as^ib^^e modifications of the seasons ? 
Probably to circumst^ces a’^ertaining to the intensity of 
light,i;o electricity, to temperature, to the pressure or the 
atmosphere, to dryness and moisture, &c. ^ Such existing 
causes naturally suggest themselves. But it spears that little 
ct no account can be rendered as to pressure, sinco its varia¬ 
tions were too trifiing|^ring the two seasons. Moisture 
could not effect an iS^nce, because the experiments were 
performed in water. ^Ime motion of the air was also obvi- 
ated.^Qf all the suggested ^dificalfbns temperature alone 
this, as it related to the surrounding air, was ren¬ 
dered imfi^tual by artificial temperature. The animak,' 
therefore^ Wuld only be affected .as to the temperature of^lha 
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that which preceded , the esperiiftents. The modi* 
floaCioOlB of the seasons, therefore, appeared to inhuence the 
iSOld-blooded animals used in the experiments in this point of 
only. Accordingly we have this remarkable result, 
that the animals lived twice as long in autumn as in the 
Bummer preceding, when plunged in water of equal tempe- 
tfliture. The seasons evidentjy influence their constitutions, 
fio as to extend the duration of life independently of other 
Causes, that is, from summer to autumn. Dr. Edwards en- 
deavoui^d to ascertain if it proceeds frooihatniospheric tempe¬ 
rature, and he found that frogs lived in aeratecLwater at ten 
degrees, during November, from five vr ten to eleven, and 
even to forty hours, in some instances, the last term being 
about double the duration of life in wSter of the same degree 
in summer. This prove &Jfe remarkable dependence of the 
frog’s life under water, Mp^the teinj^erature of^he month 
preceding. Two curious’facts are thus developed by ex¬ 
periments instituted at different seasons. Fivftt, the influence 
of the temperatui’e of the %ateT in which the animals were 
placed; and secondly, the'llifluence of the temperature of the 
air^nring certain periods preceding the experiments, for 
the duration of life was about double that of 
Mn«r,^aiid in winter ho found the term to equal autumn, 
l^piMperature of the air beipg in eacb comparative expe- 
artifici^ly raised to the same degree. 
li appears ^rom the foregoing experiments that frogs, 
toads, and salamanders, exist in water according to its low- 
ness of temperature^ and that their lives are prolonged bq 
the temperature which precedes the experiment being lowered. 
It then becomes a question, what are the limits of this inflii-> 
ence ? This is to be ascertained by observing the greatest 
duration of life among animals, deprived of external air by 
submersion in water; and notiC^^ the same time all the 
flivourable circumstances dep^&ent bn-the concurrent tem¬ 
perature in prolonging life among the cold-blooded animals. 

A point rmati|ji to the natural history of frogs first pre¬ 
sents Itself to our notice. Spallanzani is of opinion that frogs 
do not pass the winter under water, but retire in October 
from their native rivers into moist in which they make 
openings to breathe the air throu aHi ealled by the Italian 
fishermen il respiro della rand. 

M. Bose, and other Frenchitnattiralists, found that^rogrf 
retire from October to spring into water^ but they give to nb 
direct proof that they constantly remain submersed** , The? 
pmsttoce of the observer may alarm the frogs, and thlDNi^ pi^ 
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vent their putting their head^ above the -water, so th^t the 
assertion is out a negative kind of proof that they renmin bo 
long under the water without coming up to respire, as some 
affirm. M. Bose declares he watched frogs approach the 
surface at regular periods every day during the winter sea*^ 
son. Under the most favourable circumstances Dir. Edwards 
found that frogs could not remain submersed, in winter, more 
than two days and a half. Frogs are less active during 
winter than at the other seasons, but they never lose their 
motion. Were it tr#e, as Spallanzani thinks it is, that they 
remained so long under water, it is probable that they would 
become frozen in winter and die. Spallanzani derives his 
opinion from what occurs with fish, forgetting that frogs are 
amphibious, and live at well on land as iii water ; whereas 
fish are limited to a watery me dial and can, therefore, fur¬ 
nish no example. 

Dr. Edvvhrds found that frogs, 'placed in certain quantities 
of aerated and gon-ai^rated water of an equal temperature, 
lived longest in the former ; but that the difference was not 
cemstant in its results, being often twice as long in one case 
as in the other, as to the duration of life, 

•The next inquiry regarded stagnant water renew^, 
iervalSf and in this the duration of life was prolonged bey^^ 
the term of the last experiments, and even to eight 
During winter when the temperature was lowest the -^gs 
remained active, though less so than in spiin^J 

The conclusions to be drawn from these experiments are, that 
frogs pass the winter in an animated state.in icater, not be¬ 
coming stiffened as in ice, and that they need not to approach 
the surface of the water in order to respii*e, provided the 
water they inhabit be renewed at intervals; but if the water 
be not renewed, or if disacrated water be employed, the frogs 
perish. ,, 

Considering that these anif%f^ are truly amphibious, these 
results are very curious ; and it is interesting in a physio¬ 
logical point of view, to know that frogs able to respire 
the air contained in the dense medium of water for an inde¬ 
finite period, and just as easily as they breathe the finer 
medium on land. - , 

l^especting the a H|p of aijrated water on the skin, the 
c^l^Jlusion drawn se^Vto be correct, that it must be from 
cufiaibus absorption that the air contained in the water 
pr6ilfcj|d the continuance of life in Dr. Edwards’s experi- 
this point, since the animals were in a state of 
^^[urding respiration by the lungs; and that to 
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mr entered in combination witb irater was shewn from I)r« 
Edwards never having seen water in the lungs. Therefore, 
unless the air acted on the blood through some other organ, 
the lives of these animals would be definite and shortened, 
even though the water be renewed from time to time, and 
their asphyxy would be complete and continued. And since 
the skin is the only organ in contact with the air, it is fair to 
conclude that it is the medium of aerial absorption. 

When the webs were examined under water, these mem¬ 
branes indicated the action of air upon their blood-vessels, by 
the bright tint of the blood. 

Spallanzani imagined that frogs perish sooner in running 
than in stagnant water; but Dr. Edwards having secured 
some of these animals in feet of the Seine, whilst others 
were simultaneously plafflgKp unrenewed stagnant water, he 
found the latter did not ®vive many hours, and' the former 
lived a long time. 

In order to fix the limits of this kind of existence, frogs 
were placed in renewed aerated water, and with a tempera¬ 
ture never forced beyond ten degrees they were found to 
live in all seasons of the year ; but when the temperature 
elevated from twelve to fourteen, they died in a few 
hSurs* ^In running streams they lived longest, and at twelve 
cltlgrees they were thus more favourably placed than in stag¬ 
nant water, at a lower temperahu'c eiien, and taking the pre¬ 
caution to renew the water daily ; and at seventeen degrees 
in running water they died prematurely. Toads exhibited 
tho same comparative results, but they lived the longest. 

It appears, therefore, that water contained in vessels is less 
favourable to the lives of these animals than running streams, 
although the water and the temperature were identical. 
Probably the great advantage ^f running water is its con- 
stant and unceasing renewa^^^hQ separate and comparative 
influence of air, water, and temperature, being thus investi¬ 
gated, the combined action of the three physical agents was 
next inquired into, and it is demonstrated that frogs sub¬ 
mersed in water are influenced by fhx*ee circumstances,—1* 
the presence of aiV in water; 2. the quantity of its renewal; 
3. the temperature of the medium,' the manners of frogs 

be closely examined, they ajipear in water under veyy 

considerable influence from the atmosphere. ^ 

From circumstances developed in the foregoin^^^peri- 
ments, cutaneous respiration stems to be pretty _«yia^tly &- 
dicated, A chapter is, therefore, devoted to this 
that is not well anown, although pulmonary respurallioit is 
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genemlfy ux^erstood. In frogs, the function of 
respiration is united with^that of deglutition, and the air 
entera only by the nostrils, the mouth being closed during 
respiration. While the mouth remains open, the action of 
de^utition is stuped, and, therefore, the animal does not 
then breathe. Dr. Edwards availed himself of this circum* 
stance by gagging the mouth so as to keep it open, and thus 
. prevent the air from entering the lungs. The frogs were 
sufficiently exposed to moisture and renewal of air to th^r 
bodies; the results Irere, that, at twenty-four degrees, five 
frogs so placed died next day, and one lived a week. 

Dr. Edwards immef'sed some frogs iu wet sand, and adopted 
an improved method of excluding air from the lungs, and 
some of them lived twenty days. Hence it evidently appears 
that air influences the skin counterbalances 

the asphyxious state induced b^^Mructing the air's passage 
* to the lungs. By adopting other methods, the existence of 
frogs was prolonged to thirty or forty days. It is, therefore, 
sufficiently proved that the blood undergoes its necessary 
changes from atmospheric influence through the medium of 
the ^in, although in a minor degree compared with those 
which it passes tJirough from pulmonary respiration.Frj^ 
are thus shewn to possess a double source of respiration. 

By substituting oil for water, frogs immersed in ftis fluid 
died in a few hours, being at liberty to breath the air on its 
surface. And, when plunged into oil, with the means of 
breathing by the lungs arrested, they lived an equal time 
with frogs simultaneously placed in water without power to 
respire. A comparison was instituted with frogs in oil and 
in water, being allowed to breathe air, when the difier- 
ence was found to be very considerable in favour of the 
aquatic bath. These circumfitances shew, that, even with 
the feeble succour of the air d|mugh the skin, absorbed from 
the water, the respiratory fuTOxiou was far more prolonged, 
than in the case of the obstruction afforded by the oil. Thus 
we have abundant evidence of the double function by which 
frogs are maintained, frbm the action of the air on the skin 
ana the lungs; and this appears to be the means of existence 
^eOjpDg amphibious ani^ls generoMy. 

Jj|maybe asked whyuese animals die in deep wat6r when 
pgSjiwi^ from approa^ing the surface? It appears that* 
ng^n^Baeiled. the respired air from their lungs, which is 
imprafln&l^cwed from the water, they become specifically 
heavittSMlIpM water, and unable to rise from the bottom 

duration of $heir lives .'dep^ds fi|^ 
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offered by their oonstitutious to the deprend^ 
effeote of a state of asphyxy '^hile remaining submersed. 

pr. Edvards next proceeds to inquire into the effects of 
taAMSPiRATioN. A liquid transfusion from the skin of 
animals is constantly going on, either in the form of vapour 
or of fluid in a denser state. 

' The latter constitutes sweat. This phenomenon exhibits 
great variaticns. and it is important to know what diminu- 
uon of weight the body suffers in different circumstances. 
In the course of an hour remarkable fluctuations occur. 

Dr. Edwai'ds suspended frogs, toads, and salamanders, in 
a calm air, weighed them, and noted the results, which, 
though very changeable in an hour, were generally uniform 
in three, and in nine hours they*averagocl unequal result. 
The successive diminulioB||j&the mass of fluids was evident. ■ 
The results were modinSr by the alternate position of the 
animals in a body of air in repose, or agitated by a draft. 
And these results do not appear to depend upon any prin¬ 
ciple of vitality, for they take place equally in death and in 
life, and indeed among unorganized bodies, as, for example, 
lumps of charcoal soaked in water. Therefore the cause of 
tlm phenomenon of transpiration seems to be referrible 
edwely to physical agents. The motion of the air seems to 
be its exciting cause; for even when, to all appearance, it is 
calm, it is in reality agitated more or less, and produces a 
sensible evaporation from the skin. But the diflercnce 
between the effect of calm and agitated air is remarkable; 
for in a draft, the animals exposed to it sweated away double 
the quantity of liquid compared with tJiose confined in a 
room shut up. The amount lost was proportioned to the 
intensity of the tvhid, and reached a triple amount over those 
animals in stagnant air; and th^ fact explains the variations 
noticed from hour to hour animals exposed to currents 

e\f oil*. 


The transpiration which occurs in very moist air, always 
amounts to a diminution of weight; but in dry air it is five 
or ten times greater ; and when the ififluence of a moist state 
of the atmosphere is compared with that of a dry state, the 
amount of evaporation is equal to thqt of a dry and calm air. 
Transpiration may, therefore, be inferred to the agitation 
of,the atmosphere for its exciting cause, beyond anj^odjyS* 
cations of its density. And, although an elevated 
ture be fiivourable to transpiration, its luodifyij^ 
is leas than that of other causes. ; ^ . 

lacompAriug the effects of c^orption and 


m'water and In air, frogs were found to an ^diti<ur to 
their weight according to the term of their condnuance io 
the former medium. An absorption of water was rendered 
evident by the lose of bulk it had sustained, when measured 
after the experiment. . ■ i ■ 

Thus, when the comparative influence of water and air Iff 
estimated, the former appears to be absorbed, and adds to 
t the weight of the body; and the latter tends to diminish the 
* weight, by diflferent and fluctuating degrees of evaporadmt 
taking place, and dependent much more on the degree of 
motion in the air, than on its dryness or humidity: these last 
conditions modify evaporation in a minor degree, when com** 
pared with the influence of a current of air. 

■VfThe celerity of absai'ptihi ex^ds that of tra-nspiration six 
times, in the most rapid cases. ;|j|therefore results, that the 
losses by irampiraiion in air slmuld be repaid by absorption 
of water in a much less time than the expenditure occurs. 
But the decrease of weight is not prolonged; it is sudden, 
and not continuous, alternating with augmentation of weight, 
by absorption of liquid going on in a ratio superior to the 
loss; and thus nature’s provision is manifested for the nutri* 
ment of the body. 

With this last inquiry Dr. Edwards concludes the 
part of bis work; and it is observed, that, with regard to 
transpiration, the losses of weight have been considered with¬ 
out reference to the existence of any other influence than 
water. The losses by transpiration have been examined 
generally without regard to tlie matters lost. What relates 
to water differs essentially in one respect from that which 
regards the air. The losses sustained by the body ought to 
be more particularly examined. Temperature and loss of 
time require estimation. An^xcretion of solid matter evi¬ 
dently takes place; for which animals are 

submersed, becomes turbid, '^fecially in hot weather, and it 
sensibly contains animal matters, aflecting the weight of the 
body in water. 

When animals are siflbmcrsed in water, their skins exercise 
two functions, acting inversely in determining their weight; 
Apd it results, from , comparative experiments, that the 
tion at zero exceeds the loss in water ; while at thirty 
the loss exceeds the increase by weight from absorp- 
M the higher the temperature, the greater is the 
"^'discharge of animal matters. We may therefore 
t the agency of temperature produces analogdus 
aerial transpiratios, to those* before obserVad 
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HI oth«#r inquiries ; and the efFeuts of dryness and mmime 
in the air produce a minor degree of influence also, wheJti 
conmared with temperature ^ on the losses of animal substances. 

We have been thus minute in our analysis, because the 
subject of it is new to science in its present shape, and of a 
high degree of interest. Dr. Edwards’s researches among 
the diflerent classes of animals have tended more to the 
Hlusti^ation of the influence of physical agents upon life than 
any previous authorities; and the persevering industry, 
accuracy of observation, and patient inquiry which he has 
evinced in his investigations among c^d-bloodcd animals, 
have placed this department of the creation in a point of 
view at once curious, interesting, and valuable to science. 
We attach the greater importance to this part of the author’s 
work, as it is a gi’ound on%hich he may be consulted, and 
quoted as indisputable authority, until equal inquiries have 
shewn him to be fallacious. 

Our limits W'ill not at present permit us to proceed farther 
in our analysis, and we must refer the I’emainder of the book 
to a future opportunity. The subjects of the three other 
jiarts, though greatly extended, will not probably require 
such^minute analysis as those novel experiments which form 
tbs'Subject of the first part; but we imagine that the appli¬ 
cation of the principles laid down, in the previous inquiries, 
to human physiology, will be found not less interesting than 
those which relate to the natural history of the lower orders 
of the animal creation. 


An Account of Frofessor Carlinl's Pendulum Experiments on 

Mont Cenis. 

We believe that no account m^j-ofessor Carlini’s pendulum 
experiments on Mont Ccnis liaTmtheito appeared in the peri¬ 
odical scientific publications of this country: the experiments 
are, however, well deserving of such notice, having been con¬ 
ducted with great care, and having had a specific object in 
view, which object seems to have been satisfactorily accom¬ 
plished. The following brief account of them, taken from the 
original memoir published in the Appendix to the “Eph^€ride 
di Milano ” for 1824, may not be unacceptable to those^:t)Uf 


readers who interest, themselves in subjects of this class. . 
l%e length of the simple pendulum vibrating seconds id ft 
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measam of the inten^ty of gravitaUon; 4. e. pf the ‘excei9 of 
the force of gravity over the centrifugal force. In consequence 
of the ellipticity rf the earth, and of the difference in the* 
direction of the two forces, the intensity of gravitation varies 
according to the different latitudes. It also varies, in the same 
latitude, according to the greater or less elevation (ff the pen* 
dulum above the level of the sea; i. e, according to its grealOr 
or less distance from the centre of the attracting force. 

Had the earth a perfectly level surface, such, for instance, 
as it would have if ^ were everywhere covered by a fluid, the 
force of gravity, in receding from the surface, would diminish 
the duplicate proportion of the distance from the earth’s 
centre. In the actual state of globe, however, its conti¬ 
nents and its islands are raised above the general level of the 
sea by which it is only partially covered; and if a pendulum 
be raised, on the surface of the land, to a known elevation 
above the sea, the diminution of gravity will not be, as in the 
more simple case, proportioned to the squares of the respective 
distances from the earth’s centre, but that proportion will 
I'equire to be modified, by taking into account the attraCtidA of 
' the elevated materials, interposed between the general surface 
and the place of observation. 

When pendulums are employed in diflerent latitudes, to 
obtain the ratio of gravitation between the. equator and the pole, 
for the puq)ose of deducing the ellipticity of the earth, all the 
places of observation, being on land, are more or less elevated 
above the sea; inland stations, in particular, are sometimes at 
• considerable elevations: tOjfender these results comparable 
one with another, it is neceml^ to reduce each result to what 
it would have been, had it beffimaado at some level common to 
all the experiments; and the surface of the sea has hitherto 
been taken as that common level. Previous to the publication 
of a paper of Dr. Young’s in the Philosophical Transactions 
for 1S19, the consideration which we have mentioned, that of 
attraction of the matter interposed between the place of 
fbe level of the sea, was generally unheeded 
in eifU^ating the allowance to be made for the redaction of 
differ^f j^t^hts to the common level: in that paper, however, 
Pr, Y<ku^ took occasion to point out the probable of 
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ioterpoaed matter in modifying considerably the osual 
aliowapce; that, supposing its density to be about half the meeuL 
density of the earth, the efiect of an hemispherical hill of such 
matter, on the summit of which the pendulum should be placed, 
would be to diminish the correction, deduced from the dupli¬ 
cate proportion from the earth’s centre, about -^th; that, in 
li]{e manner^ a tract of table-land, considered as an extensive 
flat surface, of the same relative density, would diminish the 
correction about ^ths; and that, accordingly, in almost any 
country that could be chosen for the experiment, the proper 
correction for the height would vary, according to the fonn^ 
and density of the interposed materials, from rather more tha^ 
a half to rather less than Ihi^-quarters of the usual allowance. 
This view has been subsequently acted upon by the English 
pendulum experimentors, in reducing their observations; but 
it has not been yet adopted by the French. The exi)eriments 
of Professor Carlini were calculated to afford a practical illus¬ 
tration of the correctness of Dr. Young’s reasoning. 

Professor Carlini was engaged, in the summer of 1821, in 
com^rt with Professor Plana, in determining the amplitude of 
the celestial arc between the Hospice on Mont Cenis and the 
Observatory at Milan, by means of fire-signals made on the 
Roche Melon, and observed simultaneously at Milan and at a 
temporary observatory established at the Hospice. Whilst 
thus engaged, Professor Carlini, being stationary for several 
days on Mont Cenis, and obliged to have time very accurately 
determined, for the purpose of comparing with the observatory 
at Milan, availed himself of the m)portunity to employ a pen¬ 
dulum apparatus of the same gUgVal nature as that used by 
M, Biot at Paris, which had prepared at Milan some 
years before, under the direction of a commission of weights 
juid measures, with the view of determining the value of the 
divisions of the national linear scale. As this apparatus dif¬ 
fered in some few particulars from the original employed in 
France, we shall briefly notice the differences, presuming our 
readers to be acquainted with the apparatus of MM. Borda 
and Biot. ' 

!• In the Milan apparatus, by means of two microscope^ 
forqis^ed wi^ wire micrometers, the length of the penduluQt 
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may^e measured without; tbuching it; without approachm'g 
it; without even opening the case which contains it. The 
measure is obtained by bringing the wires in contact with the 
images of the knife-edge suspension, and of the upper and 
lower borders alternately of the platinum disk suspended to 
the thread: thus preventing the risk of deranging the equi¬ 
librium, and avoiding the effect which the* heat of the body 
might have on the very dilatable metallic thread. 

2. The half sum of the distances taken between the su«^ 
pension, and the upjjor uud lower edges of the disk, gives the 
distance of the centre of the disk itself, without measuring its 
•diameter with a compass, an operation exceedingly difficult to 
execute with the necessary precision. By this apparatus of 
microscopes the length may be measured at pleasure, even 
during the time of oscillation; and being attached to the wall, 
instead of supported by the floor, the risk of derangement by 
the tread of the observer is avoided. 

3. The pendulum, and the clock by which its oscillations 
are measured, -were not, as usually, near together and resting 
on the same base, but w’crc perfectly separated. The coinci¬ 
dences of the oscillations were obser\’ed, by bringing the image 
of the pendulum of the clock, reflected by means of an oblique 
mirror, in contact with the image of the simple pendulum seen 
direct through a telescope. By this modification the risk of 
the mutual influence of the pendulum and the clock is avoided. 

4. The disk was attached to the thread by means of knots 
in the thread itself; avoiding the correction for the small cup 
usually employed for that pTO 9 se. 

5. A^n alteration was margin the weight and shape of the 
knife-edge suspension; red^rig its tveight to about 10 grains, 
and giving it the shape of a rotclla, instead of that of a triangu¬ 
lar prism. 

' The simple pendulum and microscopes were attached to a 
Iftrong wall, in a room on the ground floor, contiguous to the 
fi^pnmry observatory, and well sheltered from the sun and wea¬ 
ther, The clock with which the pendulum was compared, was 
sup^^ted by a pyramid of masonry resting on the ground, and 
occupyiUjg the middle of the room. The experimental length 
betWe^ w microscopes was referred to three standard metres^ 
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in perfisct agre^m^nt with each ot^r: one received from Paris 
by .the Commission of Weights and Measures at Milan; a 
second brought more recently from Paris by Conte Moscati; 
and a third in the possession of the Royal Academy of 
Turin, 

The experiments were commenced on the 3rd of September, 
and terminated on the 27th, being interrupted by M. Carlini’s 
absence at Chauibery from the 7th to the 12tli. The distance 
between the microscopes, and the oscillations and length of the 
pendulum, were measured alternately. Thirteen independent 
results were thus obtained, of which the “greatest discordance 
from the mean was not more than l^^’^tish inch. 

The mean result was 39.0992 British inches, the length of the 
pendulum vibrating seconds m a vacuum, at the place of obser¬ 
vation on Mont Cenis, 1943 metres, or 6374 feet atifeve the 
sea, in the latitude of 45° 14' 10*. To compare with this 
determination, we may obtain a tolerably fair approximation 
to the pendulum at the level of the sea in the latitude of 
45° 14' 10", such as its length might have been found, if the 
mountain could have been removed and the pendulum placed 
on its site, by deduction from the lengths actually measured 
with a similar apparatus, on the arc between Fonnentera and 
llunliirk, at stations not far removed from the level of the sea, 
in the adjacent parallels to Mont Cenis, and in the countries 
adjoining. Of these there are live, not including the station at 
Clermont, in consequence of its great elevation: they are as 
follows:— 


Dunkirk . 
Paris , , 
Bordeaux 


, 5° 02 10; its pendulin^t the level of the sea 
- 48 50 14 ; „ ^ 

« 44 50 26 5 ,, „ „ „ 


Figeac ... 44 3G 45; 
Formentera 38 39 56; 


= 39.13771 
39.12894 
39.11295 
39.11212 
39.09176 


The mean length of the seconds pendulum at tlje level of the 
sea, in the latitude of 45° 14' 10", deduced from these deter¬ 
minations, is 39.1154; and it is so equally, whether an eliip- 
ticity of -ffiiith, or of ir^th, or any intermediate ellipt^ity, be 
assumed in. the reduction. 

We have, then, 39.1154 — 39.0992 *0162 inch., as .tte 



measure of the difie;p^0e ia^ the intensity o£ gravitation at the 
place of observation devatetl 1943 metres, and at the level 
of the sea. The radius of the earth being 6,376,^8 metres, 
this measur^ according to the duplicate proportion of >the 
distances from the earth*s centre, should be *0238 inch,. Thfc 
attraction of the mountain is, then, equal to *0238 — *01^ =s 
r0076 Inch. Whence it appears that, in thi^articular instancy 
the correction for the elevation is reduced, oy the attraction bf 
the interposed matter, to -^ths, or to about -^ths of the 
amount immediately deducible from the squares of the dis-^ 
tances. * 

It is obvious that, if possessed a correct knowledge of the 
density and arrangement of the materials of which Mont Cenis 
is composed^ so as to enable a cothputation of the sum of all 
the attilbtions which they exercise on the place of observation, 
this result might furnish, as well as Dr. Maskelyne’s experi¬ 
ments on the deviation of the plumb-line produced by the 
attraction of Mount Schehallien, a certain determination of the 
mean density of the earth. Professor Carlini considers that 
the form of the eminence may be sufHciently represented by a 
^^gment of a sphere* a geographical mile in height, having as 
its base a circle of 11 miles diameter, the distance from Susa 
to Lansleburgo; the attractive force, on a j)oint placed on the 
summit, would, in such case, be equal to 2grS 
or in numbers to 5 * 020 5 being the density of the mountain, 

and 2 w the ratio of the circumference to radius. The 
attractive force of the earth, on a point at its surface, is w r 
s= 14394 A 9 T being the radius of the earth = 3437 geogra¬ 
phical miles, and a its ineai^density. Now these two quan¬ 
tities, 14394 A and 5 * 02(>^Sbhould be, to each other, in the 
proportion of 39,1154,—the pendulum at the level of the^ea^ 
representing gravitation at the surface of the earth,—to * 0076, 
Ihe portion of gravitation at the summit of the mountain due 
ta the attraction of the mountain. By the observations of 
dte. Saussure and other geologists, Mont Cenis is chiefly com- 
pofed of schistus, marble, and gypsum; the specific gravities 
of VFhiGh substances were ascertained, from, nlimerous speci¬ 
mens* in die possession of M. Carlini, to be respectively as 
foUows;-^ 
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The fichisUB » / 2*61. 

The marble • . . 2*66. 
The gypsum . . . 2.32. 


lit the' absence ef a {>recise knowledge of the quantity and 
position of each of these three component parts, we may take 
the mean, 2.66, of their several densities as approximatively 
th^ density of theliilountain, = We have then 


^ _ 5.02 5x39.1154 _ 

“ 14394 X • 0070 ‘ ' 

• ♦ 

a result differing little from that of Cavendish as recently cor¬ 
rected by Dr. Hutton, and still less from that of the Schehidlien 
experiments. 

The most hypothetical element of this calcuIatio% is the 
width assigned to the base of the mountain; but by the very 
nature of the question, it has but little influence on the iin^ 
result; since, by even doubling the assigned diameter, the total 
attraction would not be altered a twentieth. In regard to the 
mean density of the mountain, if it were tiiken at 2.75, instead 
of 2.66, that of the earth would result 4.94, instead of 4.77, as 
given above. 

E. S. 
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I. Observations upon the Growth of ’Early and Late Grapes under 

Glass, By Mr. «faines Aeon. 

FfiW gardens are to be found in which bunches of fresh ripe 
grapes <3an be gathered every day in the year: notwith¬ 
standing the importance of the fruit to the luxurious, and 
the facility with which the vine submits to the artificial cli¬ 
mate of the foniqpg^house. Nothing is easier than to secure 
crops of grapes in a vinery during the spring and sdnimer 
months ; but it is more difficult^ to obtain them in th^ 
last and eai^liest seasons of the year, when the plants irould 



naturally be in a state of torpidi^^ It. is yrcll known that 
this demtable purpfi^ iiB^'ftttiliib^ ip-gfeat {iistfeution in th^ 
garden Of the Earl bf Surrey^ ht Worksop Mano^; and'the 
management there practised is the subject of this ^per. 

The common methods of forcing early grapes are'to train 
the vi^jfes under the roof near the glass, or oh small frames 
against fiued walls; but to both these practices Mr, Aeon 
finds great objections : to the former benuse it renders the 
house too dark, and exposes the young aM tender brancla^a 
to‘the pernicious eflFect of blasts of cold air rushing through 
^e interstices of the panes; and to the latter, because'^tne 
h^at of the fiues is apt to' scorch the branches, and in conse¬ 
quence to destroy tne crop,—excessive h^t in the one case 
prodothig the same injurious effects as excessive cold in the 
other. The following are the two modes by wMch Mr, Aeon 
obtains his itgry early and his very late grapes. For the early 
crops arouse is used, of which the back wall is 9.6 feet in 
height, and the front wall 3 feet, the roof forming an angle 
of about 30 degrees. It is heated, from the absolute neces¬ 
sity employing an atmosphere of unusually high tem¬ 
perature, with two flues that pass along the middle of the 
house, and return in the back wall; a flre-place being 
built at each end of the house. Forcing begins on the first 
qf September, and the fruit begins to i-ipcn the first week 
in March. The vines are trained upon a trellis, fixed over 
the' flues, in the centre of the house, and also upon the back 
wall; but none are allowed to obstruct the light by occu- 
pying the roof, until about six weeks after the forcing has 
commenced, when some new shoots are int^tiduced and 


trained to the rafters. The form of this house gives it a 
peculiar advantage, in presenting a greater surflice for the 
OTowth of vines than can be derived from any other plan ; 


we trellis which is placed oyer the flues is nearly equal to 
the whole roof, without bemg in any degree injurious to the 


plants trained upon the batfk wait. The vines are planted 
in the inside of the house, but in such a manner that the 


mCuld in which they grow is not heated by the fire-places of 
mther'fiuG. The usual mode of exposing the main stem of 
a forced vine to an extremely low temperature in the exter¬ 
nal air, whij^ the branches are stimulated by a very high 
temperature in an entirely different atmosphere, is very pro- 


t^Hich. a practice, in ca^s where yery’'%rly forcing is 
tired for it should be borne in mini^ that although the 
elements by-^liid&/th^’prp^r Juices a 


plant are elaborated, «n(t1)rougkt into the state under vbich 
theyitppeaf in the fruit, and in the secretions of the plant, is 
carried od by the leaves alone, yet that all these juices have^ 
in the tirat instance, to pass alon^ the vessels of the stem 
before they reach the leaves; and that the whole of the bark 
of a . tree is, rightly considered, a leaf of a particular-de¬ 
scription, formed^f the same kind of tissue, and exercising 
the same functioM, and undoubtedly producing a powerful 
effect upon the motion of the fluids of the branches, with the 
vessels of which it is elaborately an|} intimately entangled, 
from the core to the circumference. No argument can be 
necessary to show, that an equal actio*h of the vessels of a 
plant is indispensable to the due maintenance of the vegetable 
functions in a-healthy state, and that this is not to be main¬ 
tained by exposing the main stem and the extr^ities to an 
atmosphere and temperature entirely different. Si^ich irre¬ 
gularities do not exist in free Nature, and she will not sub* 
mit to them when in fetters. 

In pruning vines for early forcing, as little wood ^should 
be employed as possible. Mr. Aeon stop the shoots one 
joint above each cluster, and has no joint without a bunch. 
When the crop is over, and the wood perfectly matured, 
the branches should be laid near the ground, and shaded 
till the recommencement of forcing. In short, they should 
be placed in a condition as neany as possible resembling 
the glpom and cold of winter. If this process be well ma¬ 
naged, the vines will alter their natural habits, and instead 
of budding, with the spring, their vegetation will naturally 
commence at the period at which they have been accus¬ 
tomed to be stimulated. 

For late grapes, a house of a different construction is em^ 
ployed. The back wall is 12 feet high, the front wail IJ 
foot, and the roof lies at an angle of 46 degrees. The heat 
is supplied by a single flue passing along the middle of the 
house. The sorts best adapted for late forcing are the Musi¬ 
cal of Alexandria, the St. Peter's, and the Black Damascus; 
all other kinds wither prematurely. This house is generally 
shut about the middle or end of May, as soon as the bunches 
become visible. The vines are trained on a tAllis near the 


glass. Till they are out of blossom the air is kept very 

warm, a point to Which much importance attaches, because 

^ .1 1.1 .. 11 11 _ - 1 _ 1 _ . _ 1 _— 


it is during thu period that all the branches that are to bear 
fruit in the succ^^^ng season are produced. In a high 
temperature, the fi^h§s will grpw 
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regularly matured than in a lew temperature^ 
in ^hibh the wo^isapt to become excessively luxuriant* and 
not to rip^n well. Great attention must be paid to this 
point. . As^ihuch air as possiUe is introduced into the vinery 
during the summer; but as the autumn advances* more 
tXLUtion ‘in this respect is observed. The ^uit should be 
perfectly coloured at the approach of dark season; 
tor if the colouring be deferred too lohg* the berries will 
never acquire their proper flavour. Great care must be ob¬ 
served to remove daily^uch berries as are inclining to damp* 
or the whole crop will soon be spoiled. This should be par¬ 
ticularly attended to f for the contagion -of what gardeners 
call dampf arises from the growth'«of minute fungi which 
vegetate upon the epidermis, and spread dui'ing the autumn 
witkalarmiog rapidity from bunch to bunch. 

The pruning of vines for late forcing is the same as has 
been already explained. When the crop is gathered, the 
house is unroofed for a short time, in order to expose the 
l>rancl|fis to a low temperature, and to the degree of humi¬ 
dity necessary to replenish their vessels, which have been 
drained by the dryness of the climate in which, when forced, 
th^ wersk necessarily kept. 

By the means above described, a regular supply of grapes 
is secured through the year. The late-house crop lasts 
from the middle of January to the end of March ; it is suc¬ 
ceeded by the first crop in the early-house, which carries on 
the supply into May, and it is continued by the grapes on 
the rafters in the same house until the vine^ in the pine 
stoves, which are forced early in January and February, 
produce their crops. These continue bearing through the 
fipmmer, when a vinery, of which the forcing commences 
> about the end of March, furnishes the supply till the late- 
house fruit is ready in January. 

Upon the whole this mayl>e considered a most instructive 
and valuable communication. 

• r 

On the Varieties of Cardoon, and the Methods ((f cultivating them* 

By Mr. A. MatheWs. 

Who does ndl wish to read of the cardoon ; of that prince 
of vegetables, whose praises have been sung or said by all 
cooks and gourmands, from the fastidious^^rigords and 
CaVdlrilis of the l^rench cuisine^ down to tne more homely 
' HundolU tind Glasses of our English k^l^ns; whose virtues 
»t|'lH».]i)Laril^louada to^ credible uj^^'no less authority 
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ttian that of the sage gastrophtlists aforesaid. • To' i^stoi^ 
unwonted vigour to old age, and new elasticity to youtir, 
are the most modest of its attributes; the magical brotn with 
which the veins of iEson were replenished l>y 'the cunning 
Medea, was doubtless prepared from the cardoon; and the 
story itself is probably a sort of figurative record of the skill 
of the fair eiicl^tress in cooking this delicious vegetable, 
which was well hnown to the Grecian gastronomes under 
the name of xanros ; but this we throw out merely 
as a suggestion. Upon preparing herbs thus potent for 
the table, cookery has exhausted all its^skill; to dress a car¬ 
doon is declared, by the highest authority in the art, to be 
the surest test of a skilful cook ; and one of those invaluable 
accpiirements which, to borrow the words of a writer not 
less celebrated for his powers of composition than of cook** 
ing, “ raises cookery to the rank of the sciences^ and its 
professors to the title of artists.’* Our good forefathers, 
indeed, ** could not find the true manner of dressing car- 
doons,"** and were content to eat j^hem raw “ with vinegar 
and oyl, pepper and salt, all of them, or some, as every one 
liketh for their delightwhich, considering that this vege¬ 
table is both bitter and astringent in a high degre^, does not 
argue much for the delicacy of palate of our ancestors ; little 
did they dream of the savoury preparations that modern art 
has devised by the aid of Espagnole, consomm^, blancs, tam¬ 
mies, marking, masking, and all the mysteries of the stew- 
pan. 

Four varieties are here described, of which the Spanish 
cardoon is the most common, and the cardon de Tours 
the best. 

They are cultivated, like celery, in deep broad trenches, 
well manured and watered. When the plants are nearly 
full-grown, which will be aboat the end of October, a dry 
day is to be chosen for performiftg the operation of blanching 
them, which is thus effected:— 

“ T?he leaves of each plant are carefully and lightly tied 
together with strong matting, keeping the whole upright, 
and the ribs of the leaves together. The planjj^ is then bound 
closely round with twisted haybands, about an hicli and a 
half in diameter, beginning at the root, and continuing to 
about two-thi]^ of its height. If the plants are intended for 
winter store, they 'must be earthed up like celery; but if to , 
be consumed befc^^he frosts set in, the operation of earthing 

up may be omitted . - 

^ . M2 
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nr. AceowiU tmd D€9eriptim9 if the ieveral Plante belonfgii^ to ihe 
gmut ^oya, which are calHvoied in the garden of the Horticultural 
society at chinoick. By Mr. James Tr^. 

The beeaty of one species of Hoya, viz., H, camosa^ hw 
long caused it to be a favourite with Collectors. The object 
of the writer of this paper is to call attention to such others 
as are known to exist in gardens, or as are, preserved in the 
records of tlie botanist. * * 

The following species form the subject of the paper, viz. t 
1 Hoya caruosa, Brown, 2 Hoya crassifolia, ffoE* 
worth, 3 Hoya pallida, Lindley, 4 HoyaPottsii, (Tab. I.) 
5 Hoya trinervis. 

These five are all the* species at present cultivated in gar* 
dens; others are known to exist in the warmer regions of 
Asia, where they should be assiduously sought for by trn« 
Tellers, as they are not only very ornamental, but also easily 
Jo be transported to Europe. 

. From such materials as he has been able to procure, the 
writer enumerates the following as completing the genus 
JHoya, as far as at present ascertained ; 

6 Hoya chinensis. 7 Hoya viridiflora, R, Brown, 8 
Hoya la^i^olata, D, Don, 9 Hoya linearis, D, Don, 
JO Hoya australis, R^Brown^ MSS. 11 Hoya nicobarica, 
R, BrowUy MSS. 12 Hoya augustifolia. 

. The paper concludes with a detailed explanation of the 
best manner of cultivating Hoyas. 

JV. On acclimatizing Plants at Biel, in East Lothian ,. vBy Mr. John 
Street, gjudener to the Honouriible Mrs. Hamilton Nesbitt. 

Perhaps there is no point whatever, connected with Horti¬ 
culture, of greater interest than that which forms the subject 
of tins paper; it is the distant goal towards which we all are 
striving, but of which, alas.! we have not as yet even caught 
a glimpse. The gardener is-in possession of the powers by 
which he can bend the seasons to his will; he can dispel the 
frozen gloom of winter with the rich warm glow of the vin¬ 
tage ; at his call the flowers of spring and summer start up be^ 
neath his feet, and his hothouses are filled with the luscious 
fruits of the torrid zone. All this he knows how to effect 
Wjitb an artifleial climate; but he has no influence over the 
neural climate of his country, nor can he, Impart to the 
ye^etation of warmer latitudes the least addinbnal power of 
refuting cold, for which they have notr been prepared W 
j^^re* is still a secret to4^ discovered,, • To 
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this day^Dot a single instance can bo adduced of any exotie 
plant whatever possessing greater powers of withstanding 
cold, than it had when first introduced. It has been hop^ 
that if the seeds of a given plant could be procured, for 
many generations, in it climate severer than its own, the 
offspring so obtained would gradually accommodate them¬ 
selves to theii new country ; but no such result has followed 
from the experiments that have been tried. Let us take a 
few familiar examples:—tlie common nasturtium, (Tropae- 
lum majus,^ a native of Peru, is said to have been intro¬ 
duced about the year 1686. At the time at which w^ are 
writing, it must have descended tltrough about 140 genera¬ 
tions ; and yet it lias^ not become in the smallest degree 
capable of resisting cold. Of the mignonette (Reseda odo- 
rata), the date of introduction is not well ascertained; it 
has probably been a favourite boi'der annual for sixty or 
seventy years, and yet it has in no degree shaken off its annual 
character, which is unnatural to it, and resumed the suffru- 
tescent habit which it possesses in its own milder climate. 
The potato, too, which has for two centuries and a half 
been increased in every conceivable manner, by seeds as 
well as by offsets, bears cold in no degree noiore readily 
than it did in the sixteenth century. Nor does it appear to 
us probable, that acclimatizing, if practicable, is to be 
brought about by sowing seeds in northern latitudes through 
successive generations. We do not believe that plants will 
bear their seeds at all in a temperature much lower than 
that in which they have been located by the hand of Nature. 
The heat of a northern summer sufficiently approximates to 
that of the tropics, to be considered, with reference to vege¬ 
tation, as the same, and it is dui'ing that season that the 
seeds of all plants are ripened ; the conditions, therefore, 
under which the seeds of Tropseolura, for example, are pro¬ 
duced in England, do not materially differ from those under 
which the same seeds are produced in Peru; if the season 
proves unpropitious in any considerable degree, they are not 
produced at all. How tnen can it be expected that seeds 
ripened under similar circumstances, but in different lati¬ 
tudes, should give birth to a progeny differing in any re- 
tnarkable particular from their parents ? In fact, in power of 
resisting cold, they do not differ at all. If such a capability 
were to be obtained, it would be by inducing plants to ripen 
their seeds in winter. 

But if it is certain that nothing is tabe gained in accliinta^ 
tizing, by raising plants frozn t^ed through successive gene« 
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^tions, it 19 DO les8 true niax^ trees, wUch have been 
supposed to be incapable of surviving a northern winter, are 
now asoerteined to be perfectly hardy, and thaV the power 
of endunng cold maf^be increased in others, by a judicious 
nsanagement of soil and situation. # 

, The phenomenon of vegetable life being destroyed by 
cold, probably arises from the vessels, through which the 
circulation and secretion of the fluids ol^lants take place, 
being ruptured by the expansion, from cold, of the flpid they 
contain. In proportion, therefore, to the tenuity of the ves¬ 
sels,mnd the abundance of their fluid, will be the danger to 
which they are exposed from frost; and to the strength of the 
Vessels, and the paucity of their fluid, the power of resisting 
cold. Thus vigorous shoots of the oak, walnut, and many 
other trees, which are formed with raoidity, imperfectly ma¬ 
tured, and highly charged with fluict, are extremely impa¬ 
tient of cold, and are even destroyed by a few degrees of 
frost; while the twigs and branches of the same trees, which 
are formed slowly, fully matured, and incompletely filled 
with fluid, bear unharmed the utmost rigour of our winters. 
In acclimatizing, therefore, this law should be carefully 
remember^, and the situations in which tender plants are 
stationed, should be tiiose in which their growth is re¬ 
strained, and an excessive absorption of fluid prevented. 

This appears to have been the true secret of the success 
that has attended the attempts at acclimatizing, which form 
"the subject of Mr. Street^s communication. .By planting in 
situations well drained from superfluous moisture, under cir¬ 
cumstances where rapid growth was rendered impracticable, 
and, as we understand, in a garden admirably adapted to 
the object, from its position, he has succeeded in natura¬ 
lizing, it latitude 56“ N.i plants which have not yet been 
known to endure the winters even of the parallel of London. 

V. Upon the Cidture of Celery. By Tliomas Andrew Knight, Esq., 

F.R.S., President. 

That which can be very easily done, without the exertion 
Qi much skill or ingenuity, is,’* Mr. Knight observes, very 
nh^ly found to be well done, the excitement to excellence 
benig m such cases necessarily very feeble.” This remark 
is in the present case applied to tlie cultivation of celery, 
which, being a native of the sides of wet ditches, might 
naturally be expected to demand an abundant supply of 
V^ater when cultivated. Accordingly, Mr. Knight found that 
by keepDg the ground, in which celery was planted, con- 
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vtan'tly it grew by the middle of September to the 
height of five feet, and its quality was ill proportion to its 
size. Mr^ Knight also recommends planting at greater disr 
tanpes than is usually the .case, and covering the beds, into 
which the young seedlj|igs are first removed, with half-rotten 
dung, overspread to the depth of about two inches with 
mould ; under which circumstances, whenever the plants are 
removed, the dung|. will adhere tenaciously to their roots, 
and it will not be necessary to deprive the plants of any part 
of their leaves. 

VI. Beport upon the Nf*w or Rare Planfe whteh flowered in the Qmden 
of the Horticultural Society at Chisioick, between March, 1825, and 
March, 1826. Part I. Tender Plants, liy John Lindley, Esq. 

The subject of this paper consisting of botanical details which 
do not bear curtailing, wo shall only extract the names of 
the new species described in it, as a guide to our botanical 
readers. In the whole, thirty-three species are noticed $ 
of which the following are published for the first time:— 

2 Passiflora obscura. 7 Solanum dealbatum. 10 Taber- 
naemontana gratissima, 13Tephro8ia? Chinensis, 15 Hel- 
lenia abnormis. IGGesneria Douglassii. 21 Gynandropsis 
pulchella. 23 Kodriguezia planifolia. 26 Brassavibla nodosa. 
33 Phycella corusoa. 

VII. Account of a Protecting Frame for Fruit-Trees on Walls. By 

Mr. John Dick. 

In order to protect the fruit upon walls from the ravages of 
bees, wasps, flies, and’ other winged enemies, a frame is con-, 
trived fitting close to the face of the wall, and liavinga move- 
able sliding canvass front, which can be readily removed when 
the fruit is to be gathered, and replaced again aftef\vard8, 
A plan of the frame accompanies the paper. From^hat we 
have seen of this contrivance, we know that it is well adapted 
to its purpose, and that no garden in whicl)^. fine fruit is re¬ 
quired, should be without one or more of sufen frames. For 
the inode of making them, we must refer to the paper itself, 

VIII, On the F4sculent Egg-Plants. By Mr. Andrew Mathews. 

In this country, the egg-plant, brinjai, or aubergine, is 
chiefly cultivated as a curiosity; but in warmer climates, 
where its growth attended with less trouble, it is a fa¬ 
vourite article of the kitchen-garden. ,In the form of fritters, 
or farces, or in soups, it is frequently brought to tabl^ in 
all the southern parts of Europe ; ana forms a pleasant yeu 



tiety of escolent. This, pap^r describes the only ttro kindtf. 
that are worth cultivation in Eugland. 

IX. Noiteea <^Communteation$ to the HorticulturcU Soeieiv, heUioeen 
Janttary 1,1824, and January 1, £^tractedfr<m the Minut».^ 

Soohe ayd Papers of the Society, 

A novel kind of pine pit is described, which is said to answer 
every purpose that can be desired. It is heated by flues 
passing through a chamber, formed by b^l^s exteo 41 pg from 
the back to the front wall, and so becoming k soi^ m,^ floor> 
updn which is first placed a layer of turf; and thefi^e tan 
in which the pine-plants are plunged. The warmer air is 
conveyed into the upper part of the pit by means of small 
apertures contrived in the walls^ at four inches and a half 
apart, both in the back and front of the pit, and also through 
kpn pipes resting on the beams and passing through the tan. 
The ventilation is effected by air-holes in the front wall, and 
sliding shutters in the back walls. An explanatory figure 
accompanies the statement. 

The famous rhubarb, which has of late acquired so much 
celebrity under the name of Buck's rhubarb, is mentioned as 
excellent when forced. It is not generally known, that this 
sort is the genuine Rheum undulatum of botanists unconta¬ 
minated by mixture with the common garden kinds. The 
plant generally called Rheum undulatum, is a half-bred, pos¬ 
sessing none of the good qualities of the native species. 

George Toilet, Esq., of Betley Hall, in Staffordshire, re¬ 
commends the preservation of apples for winter store, packed 
in banks or^ods of earth like potatoes. The method is said 
to be effectual and economical. 

Thomas Bond, Esq., of East Looe, in Cornwall, describes 
his mc^e of cultivating strawberries. He does not adopt 
. the coiqmon practice of cutting off the runners, but they are 
confined to the bed by being turned back among the plants 
from which they spring. In the autumn, the beds are 
covered to the *leptn of two inches with fresh earth, through 
which the strawberry-plants shoot in the spring with great 
yigoqr. 

, A kind of wicker j^ket is described, which is cheap and 
well adapted for screening half hardy plants during the 
winter. It is fixed in the earth by means of the points of 
the‘ribs of the wicker work, which are allowed to project a 
few inches for the purpose. 

It IS stated by Joha Wedgewood, Esq., that good celery 
may teadil^ obtained by transplanting seedling |3lants 
that have remraed in the seed bed, till they had acquired a 
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cdnsiderdlyle ohe. They growv more vigorously than the 
younger plants that are transplanted in the usual way, 

' 'William Cottony £sq., of Wellwood-house, describes the 
good effects of painting an old garden wall with seal oil and 
anticorrosion paint. The wail in question was covered with 
trees, which were every year attacked by blight. Since the 
operation the trees have borne good fruit, made healthy 
wood, andJbeen frdll^rom the bad consequences of blight. 

Mr, jphh Mearns states, that the red and white Antwerp 
raspbernes may bo brought to bear abundantly in August, 
long after the usual crop of raspberries is past, by the follow¬ 
ing management. In May he removes the young fruit, bear¬ 
ing shoots, from the canes, leaving in some cases one or two 
eyes, in others, cutting them clean off. Under either plan, 
they soon produce an abundance of vigorous new shoots^ 
which blossom freely in July. 

Mr. Elias Hildyard, gardener to Sir Thomas Fmnkland, kills 
the grub which infests his onion beds by trenching the beds in 
winter, digging in manure at the same time, and leaving them 
exposed to the frost in a rough state till the time of sowing. 

A mode of inducing fertility in a barren Swan’s-egg pear- 
tree trained upon a wall, is described by the ftev. John 
Fisher, of Wavenden, in Buckinghamshire. It consists in 
twisting and breaking down the side shoots of the main 
branches in such a way, as to make them pendulous without 
separating them wholly from the parent limb. In a short 
time a grumous formation takes place where the fracture has 
occurred, the wound heals, the flow of the sap is moderated, 
and fruit buds are formed instead of sterile shoots. 

Mr. William Mowbray, gardener to the Earl of Mount- 
norris, states, that the different species of eatable Passifloras 
which do not generally produce fruit, may be induq|d to do 
so abundantly, if the pollen of other species is applied to 
their stigmas. 

Currants are preserved in perfection in the ^rden of James 
Webster, Esq., of Westham, by being covered with bunting 
when the fruit is fully ripe, care being had to unloose the 
bunting occasionally from the bottom of the bushes, in order 
to remove the decaying fallen leaves. 

X. Report on the Instruments employed in, and on the Plan of a Jour^ 
nal of Meteorological Observations, k^t in the garden of the Horti* 
cultural Society at Chiswick. 

This and the following paper we propose to notice: m 
detail on a future occasion# .«v 


UtA 

%J> Journal Meteorological ObservalioTUi made in the garden of th$^ 

Horticultural Society at Chiswick, during the year 1826. By Mr, 

William Beattie Bootli. 

<• ' 

X?!* On Orcxhe, its Varieties and Cultivation, By Mr. WUUaia 

Townshend. 

Th© herb or^he was formerly cultivated as a kind of sum¬ 
mer spinach; but in this country it has long been expelled 
from the kitchen garden by other kinds. g|lt is, however, stiU 
^en in the gardens of. France, where it is commptily called 
Arroche des jardins, being used in that country, bbth by 
itself as a spinach, and mixed with sorrel, the acidity of whicn 
it corrects. Seven varieties are described, which do not differ 
in their qualities, but are distinguished by the colour of their 
foliage. 

XIII. On planting the moist Alluvial Banks of Rivers icitk Fruit-Trees, 

By Mr. John llobertson. 

The object of this writer is to show that the low grounds 
that form the banks of rivers are, of all others, the best 
adapted for the growth of fruit trees ; the alluvial soil 
of which they are composed, being an intermixture of the 
richest and most soluble parts of the neighbouring lands, 
^ith a portion of animal and vegetable matter, affording an 
inexhaustible fund of nourishment. In such situations, how¬ 
ever, the trees are liable to injury from floods in the winter, 
unless some means are used of draining off the stagnant water. 
This is to be effected by digging deep trenches between the 
rows of trees, casting up the earth from the trenches around 
the trees oilf either side, so as to form elevated banks. Such 
is the practice in Holland, where the western slopes of the 
dykes are generally covered with fruit-trees, chiefly apples and 
pears." Mr. Robertson is of opinion, that the banks should be 
■ raised. If possible, at least three or four feet above the highest 
water-mark, and be made eighteen feet broad at the base, and 
twelve at top; the trenches should be fifteen or sixteen feet 
ivide, admitting the soil to be three or four feet deep. 

Upon this plan, it is probable that abundant crops would 
be ODtained ; but with i*egard to the quality of the produce, 
we suspect it will be quite as indifferent as the apples and 

S ears of the Dutch, which are notorious for their want of 
ayour. 

XIV. On Dahlias, By Mr. William Smith. 

This hi an attempt to jj^istinguish by words the best varieties 
of the Dahlia, and to fix the names of those which are the 
most worthy oi^cullivation. Sixty kinds are well described* 


SiXSkfy ef JJondon. Ml" 

ftminged'iQ divisions dependina Upon the size of the plants 
and the colour of their flowers. We do not propose to analyze 
this paper, which is far too extensive for our limits; but 
ateaa, to throw, together a few remarks which are suggested 
by the subject. 

The first fact to which we would call attention has reference 
to acclimatization. The Dahlia has now b^en cultivated in. 
Europe with the utilfcst assiduity for nearly thirty years. Du¬ 
ring that period millions of plants have been raised from seeds, 
and under almost every possible variation of climate; and ano¬ 
malies the most singular, not only in colour, but in general 
constitution and physiological structure,‘have been obtained- 
The colour of the flower has been altered from pale yellow,, 
or lilac, to every hue of red, purple, or yellow, to pure 
scarlet and to deepest morone, or has even been wholly dis¬ 
charged from the radial florets in the white varieties; the 
period of flowering has been accelerated nearly two months 
the tall rank weed, exceeding the human standard in height, 
has been reduced to a trim bush, emulating the paeony in 
dwarfishness; the yellow inconspicuous florets of the disk 
have been expelled to make room for the showy deep-coloured 
florets of the ray; what is more remarkable still, the sam<y 
yellow inconspicuous florets of the disk have been enlarged, 
and stained with ricli morone, so as to rival the colours of the 
ray without losing their own peculiarity of form ; and finally, 
the whole foliage and bearing of the plant has been altered 
by the substitution of simple leaves for compound ones. But 
notwithstanding all this proneness to change, notwithstand¬ 
ing the multitude of varieties which have been thus procured 
by seed, hoc one individual has yet been discovered, in any 
degree whatever, more hardy than its ancestors. The earliest 
frosts destroyed the Dahlias as certainly in 1826, as th^ could 
have done in 1789. 

But, however strong may be the disposition of the Dahlia 
to vary from its original structure, it is curious to observe 
how strictly it conforms to the laws by which such variations 
are controlled by nature. In altered structure all the changes 
take place from circumference to centre. The florets of'the 
ray displace those of the disk,.but the latter never attempt 
to occupy the ray; when a change occurs among the florets 
of the disk, they merely dilate and assume the colour of the 
ray, without changing their position or theii;.peculiar form. 
So with the leaves; by a reduction of tlie lateral leaflet, till 
the terminal one only remains, simple foliage is substituted 
for that which was compound: but no case has been found in 
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which the BuppresBioii of the terminal leaflet haa talcen plae# 
and the latere ones.have beeu'preserved. In change of Oolourf 
too« there is a circumstance which demands consideration, and 
of which no explanation has yet been offered. It is not ge¬ 
nerally known* although long ago noticed by M. De Candolle, 
that among ffowers, yellows will not produce blues, nor 
.blues yellows, although both these primitive colours will 
sport into almost every other hue. Thtfe the liyaplnth, the 
natural colour of whicn is blue, will not produce H^ellow, 
for the dull, half green flowers called yellow hyacifl^s^' are, 
in our judgment, whites approaching green ; the blue crocus 
will not vary into ydlow, nor the yellow into blue ; and the 
ranunculus and the dahlia, the natural colour of both which, 
notwithstanding the popular belief to the contrary, with 
respect to the dahlia, is, we believe, yellow, although they 
are the most sportive of all the flowers of the gardens, vary¬ 
ing from pink to scarlet, and deepest shades of purple, have 
never yet been seen to exhibit any disposition to become blue. 
This subject offers a most amusing field for investigation, 
and would well repay the attentive consideration of the phi¬ 
losopher. 


XV. On the Cultivation of 'Camellias in an open Border. By Mr, 

Joseph Harrison. 

Mr. H. finds that the double red camellia, the double white, and 
the double striped, will bear an English winter if planted out 
when about two feet high, having been previously stunted in 
their growth by repeatedly stopping their leading shoots. 
For two winters the young plants are to be protected by a 
wooden screen fixed round them, and covered by a hand-glass, 
the whole being enveloped in mats; afterwards they require 
■ no other protection than to be guarded from heavy snow¬ 
storms, and to be assisted by a thick^covering of old tan upon 
the ground in which they grow^ to the distance of two or 
three feet from their stems. If tms success has been met with 
in^Yorkshire, what may not be expected in our more southern 
counties! On the ]2th df March of the present year, these 
camellias were not injured by a frost which did considerable 
damage to the commdif laurel. 


A Method ef growing Crops of Melons on open Borders* By Mr» 

■William Greenshields, 

The sorts fitted'for this purpose are the black rock, scarlet 
rock, and early Cantaloup melons. The 

' methodrcoimtft o£ forming a bed, by half filling a shallow 
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trencK with decays vegetables, «nd covering them Tt^ith the 
exhausted linings of cucumber beds. The 3 mung plants are 
reared for some time under handlights. For full particulars 
of this practice, we must refer to the paper itself, which is 
clearly written, and, coming as it does from one of our most 
skilful gardeners, well worthy of attention- 

XVII. Notice of Five Vgnetm of Pears receivedfrom Jersey in the year 
. -x 1826. By John Liii(ney, £sq. 

The ficuits here described are of the highest excellence. They 
are, 1. the Marie Louise ; 2. the Duchessed*Angoul^me; a. 
the Doyenne gris; 4. the Doyenn6 panache; 5. the Beurrd 
d’Aremberg ; and 6. the Gloux morccaux. The second, the 
fifth, and the sixth kinds are represented in two very beau¬ 
tiful coloured plates ; and are, perhaps, the most exquisitely 
flavoured of all the varieties of the pear. Th^ Beurr^ 
d*Aremberg and Gloux morceauj^j. are long peepers; the 
others are autumnal kinds. Of the former it is said, the 
flesh is whitish, firm, very juicy, dissolves in the mouth, and 
is wholly destitute of grittiness; it is sweet, rich, and so pe¬ 
culiarly high flavoured, that I know no pear that can be com¬ 
pared with it in that respect.” 

XVIII. Upon the Culture of the Prunus Pseudo-cerasust or Chinese 
Cherry. By Thomas Andrew Knight, Esq. 

This species of cherry is expected to become an acquisition 
of considerable value, for the purpose of forcing; and also 
as an early fruit, when trained upon an open wall. Mr. 
Knight recommends its propagation by cuttings, which root 
freely, and that it be abundantly supplied with liquid manure. 
From its highly excitable habits, he suspects it to be a native 
of a cold climate, probably of Tartary. 

XIX. On the Culture of Vtc Pine-Apple. By Mr. James DaM. 

On forcing ^^aragus. By the same. 

These two papers were communicated by the Cambridge 
Horticultural Society, having gained one of the annual silver 
medals presented by the London to Provincial Societies. 
They contain good practical directions for the cultivation 
upon which they treat. 

XXI. Observations upon forcing Oardm Rhubarb. By Mr.'William 

Stothard. "" 

This plan is perhaps the best that can be foud^wed, as it is at 
once the most certain and the ^ost simple. You sow rhu:- 
barb seed on a rich moist border Jn the beginning of 
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Tlfe yoting pitfnts are well'' thlrtned during the surtfnef; id 
the end of October they ^ire very carefully transplanted into 
forcing^pOtSi five or sij^in each pot. They are placed hi ft 
north aspect, to recover the effect of their removal from the 
s^sd-betT, a;nd in a month they are fit for forcing. We can 
safely recommend this method. 

Account of some remarkable Holly Hedges a:nd Trees in Scotland* 
By Joseph Sabine, Esq. - ^ 

This is anftpTaborate account of some extraordinar^^cimens 
of hollies, and appears tp have been written with a view to 
induce the more geuerat cultivation in this country of that 
very valuable tree.. At Tynningham, the residence of the 
Earl of HarringtcA, are hedges extending to no less a dis¬ 
tance than 2952 yards, pj some cases thirteen fept broad, and 
twenty-five J^et hl|^h. The age of these hedges is something 
more th|ha ceiitury. At the same place are individual trees 
of a size qiifte unhno\Vn in these southern districts. One 
tree meas^redhfive feet three inches in circumference at three 
feet from the gi^nd ; the stem is clear pf branches to the 
height of fourteen feet, and thq^it^tal height of the tree is 
fifty-four fpet. The d|her placed at which the hollies are of 
unusual si?e, are Colin|^n-house, the seat of Sir William 
Forbes*; Moredun, the seat , of David Anderson, Esq.; 
Hopetoun-housQ, the seat of '\he Earl of Hopetoun, and 
Gordon-castle, where are several large groups of hollies, 
apparently planted by the hand of Nature. 

XXXII. Ati Account of a Plan of Heating Stoves by means of Hot Water, 
employed- in the Garden ri/* Autliony Bacon, Esq. 

We conceive that a new aera in horticulture will commence 
with the publication of this paper. We already possessed 
contrivance C9|a sufficiently good kind for all purposes con¬ 
nected wim artificial climate, e^ept the power of com- 
' manding heat; for wJjicU the twUmfelhods hitherto employed 
have been either too clumsy or too costly, and in either case 
liable to numerous^objec^ns. The old mode of introducing 
into a stove, by mSns of brick %ie8, has long been 
considered so bad, th^ every scheme that promis^l^o super- 
such flues has De*n hailed with joy; the uniwtainty of 
quantity of heat given out by a brick flue, its continual 
Imlbjlity to expWon, the impossibility of preventing the 
escape of smo^' from bItween the joints of the bricks, are 
ail ev^f^fhat require a remec^. For this purpose steam was 
introdu^, and with great advantage in extensive ranges of 
hothouses* But the enormous expense of erecting a steam 



apparatus, the danger attending its use in the charge o(^an 
unskilful or careless gardener, atid also the rapid Joss 
heat from the pipes upon any neglect of the boiler, have .aU 
contributed to prevent the use of. steam becoming jrery ge-, 
neral. The plan now described has the great naerit of pos* 
sessing all the good qualities of steam, without any of its 
objectionable accompaniments; its cost cannot in any con¬ 
siderable degree exceed that of iiues, and its effects a^ so 
eertaiiy^ .durable, that a house so heated may be almost 
said td b^ beyond the power of neglect onthe^^rt of the 
gardener.* f 

Without entering into the details of’this plan, for which 
we must refer to the paper itself, we sl^ll content ourselves 
with explaining its principle. Siipposc^'two iron reservoirs, 
A and B, of- equal capacity, placed tw^y feet apart, and 
connected at the top and the bottom by iron the level 

of both reservoirs being the sam%; it is obvifus that water 
poured into one of these reservoirs will flow^nto the other 
throuffh the connectine oipes, and that iLwiu conseauentlv 


nllea above the level of taie uppermost pipe, ana heat be 
applied to the bottom of one rese^mr, A ; the-yater in this 
will presently be forced throug^the upper pipe^intb the 
reservoir, B, of water nofcsheated; in proportion as the 
healed water flows out of A, through the upper pipe, the 
cold water will flow out of B throu^ the lower pipe ; and 
by this means a circulation of water heated and water to be 
heated will be formed, which will continue as long as the 
application of fire to the bottom of one reservoir i^contii^ued. 
When it is discontinue, the tempei'aturo of the two^reser- 
voirs and of the intermediate pipes M'ill be the same within 
three or four degrees. As it is the propert5|$bfJieated water 



after the application of nre has ceased. In fact, when *the 
two reservoirs are once heated, JEhe ga^jlener may m^e up 
his fires and retiij^ to rest, cerwin that his house 
ciently iffiovided with heat for the nigl^. * 

The pl^rls accompanied with a a vinery warmed 

upon this principle. 
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i^bi'9i<^ctemehcen^tt thci pr^iitc^tury, the researdl^ss- 
.<^|^fl«^gists have aisce^ifaed^thhi^th^ Tankage of ancieftt 
l^^^fcHAhelangiiagebf the hi'eroglyphicalj^s^i^tibfls engraven 
ahcient temples and tnonnments, existing 

n&blbcripts of the same period,—differs frbna«jt||^^odem 
ortCoptic, only4n the mifture in the 
<jT^If and!%rabian and a smaller portion of La^ ih- 

troduced during the ^sucibssive dominion of the Ajh4ek«i the 
Homdhs, and the Arabs, and occasionally substitutec^for -the 
corresponding nativjllvords. The 'grammatical con^tf^Udn of 
the language has remain^ the same at all periods 
ment: an^ i||Gi^al^ceased to be a spoken latigul^e'’tb\vards 
the naidifle o%the seventeipnth century, 'when it was replaced 
hr&e Arabiank ■ ' 


Xb language, the ancient E^ptiSns employed 

three different kinds of characters. J&st, ; or repre¬ 

sentations <^the objectal^emselve^ second, symbolic; orre- 
tationS^of certain pj||^sical or material objects, expressing 


Uphjhc^ly , orcom^entionallyj^ertain ideas; such as, a people 
owdient to^eirfili:ig,ligured, metaphorically, by a bee; the uni- 
conventionally, by a beetle. Third, phoneticy or represen- 
of sounds; that is to say, strictly alphabetical characters. 
TKibt^ou^c signs were also portraits of physical and mate¬ 
rial 9^cts ; and each stood for the inhaal sound of the word in 
the B^ptian language which expressed the olycct pourtrayed: 
th^ a lion W|uMe sound L, because a lion was called Labo ; 

hand a r, because a handj^^ called Tot. The form 
in^^hich these obje^s yere pnlieRted, when employed as 
pforifetic characters, was (^ventional, and definite to distin- 

f l^them from tIEe saT]|||| objects- used either figuratively 
^bolically; thus, the conventional^Sorm of; the pho- 
: T the ijjiM ibpen and outstretched other 

1 the hand either be a figurative,-pr a Symbolic sigh. 
J^uxhber of ^istiftct cWacters employed as phonetic sighs 
hay^ieen^aTOit 120; consequently many were 
hom felM iek, orhaying the same signification. The three kinds 
cHdwfeic^eie bW indiscriminately in the same writinsr. 
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aad occaaion^Uy in the composition of the ssofie word. .,J|he 
formal Egyptiari vrriting, tikerefore/ such as we see it still 
ejustiqg on the monuments of the country, ■•vas a series Of 
traits of physic^ and material ejyects, of which b, smal{ 
proportion ha^a symbplic meaning, a still smaller proportioi^> 
a figuratiye, meaning, but the great body were phonetic ot 
alpbab^Oj^ to these portraits, sculptured or painted 

witii sit$4 Ufo fidelity to leave no doubt of the object repre¬ 
sented^ of hieroglyphics, or sacred char^ters, has 

been attached from their earliest hist^ic notice. ^ 

The manuscripts of the same ancient "period make us ac¬ 
quainted \^th two other forms of w riting practised by the an¬ 
cient Egyptians, both apparently distinct from the hieroglyphic, 
but whi^, “on careful examination, are fouuffto be 4s immediate 
derivatives; every hieroglyphic having its correspwding sign in 
the hieraticy or wTiting of the priests, in which the funeral 
rituals, forming a la^ portion of the manusmipts, are prihici- 
pally composed ; a® in Ufce demotic^ called mso the enchorial, 
which was employed for ^%iore ordii^ry and populair usages. 
The characters of the hienitic are ^ tlie most piirt obvious 
running imitations, or abridgments of the corresponding hi^o- 
glyphics ; but in the demotic, which is stil^/urth^: removed 
from the original type, the derivation is less frequently and 
less obviously traceable. In the hieratic, fewer figurative or 
symbolic signs are employed than in the hierogl 5 q)hic; their 
absence being supplied , by means of the phonetic^br alpha-^ 
bctical characters, the words being spelt instead of figured; 
and this is still more the case in the demotic, ^ich is, in con^ 
sequence, almost entirely alphfibetical. * - 

After the conversion Egyptians to Christianity, the ■ 

ancient mode of writing th^ language %ell into <lisuse ; and 
an alphabet W’as adopted^ in sub^tutionu consisting of the . 
twenty-five. (jreek liters, with six aBditional si^ns expqe^^ 
articulatioj^.^nd aspirations unknown ^GreelC?, the ^a- 

racters for which were retained from th% demotic. This 
is the Coptic alphabet, in which the Egyptian appears as a 
written language in the Coptic b(^s and ^nuscripts pre-^ _ 
served in our libraries ; and in which, consequllhtly,' the lan^ 
guBge of the inscriptions on the monumenU may be studied,. 
JULY-—OCT. 1827. ^ N ’ . ' 
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; ijj^e naoda in wU^ Itie language was written having 

.thU^ fallen into ditruse, it ba^|j)Na]ed* wangth, that the signification 
of the chamc^rs, evejt.ihe natuxe ofitbe system of writ¬ 
ing which they formed,Income entirely lost; such notices 
Qu the, subject as existed in the early historians being either 
too. imperfect, or appearing too vague, to fundsh a clue, 
.although frequently and carefully studied for. the purpose. 
The repossession of this knowledge will form, in Jite|j|ry history, 
one of the most remarkable distinctioij^, if not the prii^ipal, of 
the age in which we livet, It is due primarily to the ihscovery 
by the French, during their possession of Egypt, of the since 
well-known monument called the Rosetta Stone, which, on 


their defeat- and expulsion by the British trooj)s, rem&iQed in 
the hands of the victors, was conveyed to England, and depo¬ 
sited in. the British Museum. On this monument the same 
inscription is repeated in the Greek and in the Egyptian lan¬ 
guage, b^ng written in the latter both in hieroglyphics and in 
the demotic or enchorial character The words Ptolemy and 
Cleopatra, written in h^roglyphics, and recognized by means of 
, the corresponding Greek of the Rosetta inscription, and by a 
Greek inscription on the base of an obelisk at Philse, gave the 
phoikecic cliaraaters of the letters which form those words: 
by their means the names were discovered, in hieroglyphic 
writings qn other monuments of ail the Grecian kings and 
Grecian qheens of Egypt, and of fou^ben of the Roman empe¬ 
rors end&g with Commodus; an^ by the comparison of 
these names one with another, the Value of all the phonetic 
characters was finally ^certained. 

The hieroglyphic alphabet thj^s made out has been subse¬ 
quently applied to the elucid£^<fn of the earlier periods of 
.Eg)'ptian history, ^rticularly iu tracing the reigns and the 
succession of the I’harao^s, those ^ative princes who governed 
‘ Ef^jt at the^eriod of its splendour; when its monarchy was 
^ most powerful the nationi'of the earth f its people 

, most advonccifi iif learning, and in the culdvalion of the 
\9ifja and sciences; and which has left, as its memorials, con- 
stritci^ns mor^ nearly approaching to imperishable, than any 
<^lher ,of Works of man, which have been die wonder of 
'^evety. succeeding people, and which are now serving to re- 
, establish,.at expiration of above 3000 yearsr the details of 
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its long-foi^tten histoty*. "fd trace these Utupejjdous' 

'meets of art to 'iheiffoUAders^ and thus te fi3(, 
approximatively, aii ,thd efioch of their first existence; is 
a donseqttence -of the restoration'^of the kntnvledge of the 
alphabet and the language of the inscriptions engraven on 
them. * We propose to review, briafly as our Jiniits require, 
the principal and most important facts that have thus re¬ 
cently be^ known in regard to those early times; and 

shall deem ourselves most fortunate if we can impart to our 
readers but a small portion of the interest which we have our¬ 
selves derived in watching their progressive discovery. 

The following are the authors to whOm we are chiefly in¬ 
debted fof the few particulars we know of early Bgj^tian his¬ 
tory, Herodotus and Diodorus Siculus, Grecians, and foreign¬ 
ers in Egypt. Manethc^ a native; and Eratosthenes, by birth a 
Cyrenean, a province bordering on Egypt; lioth residents, 
Josephus, a Jew, and Africanus, Eusebius^ and Syncellus, 
Christians, Greek authors. Herodotus visited Egypt four 
centuries and a half before Christ, Snd within a century after 
its conquest by the Persians. In his relation of the affairs of 
the Greeks and Persians, he has introduced incidentally a 
sketch of the early history of Egypt, such as'^he learnt it from 
popular tradition, and from information obtained from the 
priests. It is, howev^, merely a sketch, particulafly of the 
earlier times; and isTurthcr recorded by JosepHus to have 
been censured by Manetho for its incorrectness. Diodorus is 
also undei^too<l to have ^visited Egypt about half a century 
before Christ; and from him we have a similar sketch to that 


of Herodotus; a record of the names of the most distinguished 
kings, and for what they were distingu^hed; but with inter¬ 
vals, of many generations and of uncertain duration, passed 
without notice. Maueth4|was a priest of Heliopolis in Ipwer 
Egypt, a city of the first rank amongst th^ li^cred cities of 
ancient Egypt, and long the resort of foreigners the Seat of 
learning ami knowledge. He lived in the reign of Ptolemy 
Phikdelphus, two centuries and,a half before Christ, and wrote, 
by order of that prince, the history of his own country in 
Greek language, translating It, as he states himself, out of 
sacred records. His work is, most unfortunately, lost j but 
the fragments which have been preserved to as* by the writings 
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of Jo$e[^as in the first cent^^ of the Christian aera^ and hy 
the Greek authors above of the third and fourth cen¬ 

turies, contain matter, which, if entitle^,to confidence, is of the 
highest histori<ial value, a chronological list of the succes¬ 
sive rulers of Egypt, from the first foundation of monarchy, to 
Alexander succeeded the Persians. This 

list is divided into thirty dynasties, not all of separate families; 
a memorable reign appearing in some ins^nc^ to.^ommence 
a new dynasty, although happening i%the regular succession. 
It originally contained the length of reign as well as the name 
of every king; but in consequence of successive transcriptions, 
variations have crept^in, and some few omissions also occur in 
the record, Sk it has reached us through the medium of different 
authors. The chronology of Manetho, adopted with confi¬ 
dence by some, and rejected with equalrfconfidence by others,— 
his name and ms information not being even noticed by some 
of the modern systematic writers on Egyptian history,—^has 
received the most unquestionable and decisive testimony of its 
■general fidelity by the interpretation of the hieroglyphic inscrip¬ 
tions on the existing monuments: so much so, that by tlie 
accordance of the facts attested by these monuments with the 
record of the historian, we have reason to expect the entire 
restoration of the annals of the Egyptian monarchy antece¬ 
dent to Persian conquest, and w^ch, ■ indeed, is already 
accomplished in part. 

Before w'c pursue this part of our subject, wc must conclude 
our brief review of the^priginal au%)rities in earfy Egyptian 
history, by a notice of Eratosthepes. lie was keeper of the 
Alexandrian library in the reign of Ptolemy Evergetes, the 
successor to Ptolemy Philadelphus^ under whose reign Manetho 
WTOte. Amongst the few fragments of his works, which have 
reached us transiuitted through the #reek historians, is a cata¬ 
logue of ihirty^iei^it kings of Thebes, commencing with Menes, 
(who is mentioi^ib by^ the other authorities also as the first 
monarch of Egypt,) and occupying by their successive reigns 
1(^5 years. These names stated to have been compiled 
from original records existing at Thebes, which city Eratos¬ 
thenes visited expressly to consult them. The names of the 
two first kings in his catalogue are the same with the names 
of the two first kings of the first dynasty of Manetho; but the 



remainder of the catalogue no further accordance, 

either in the names or in the du)!^tion of the reigns. 

To return to Maneth^;—aniiS^ngst the moiiarchs of the ori¬ 
ginal Egyptian race there was one named by him Amenophis* 
(the eighth king of the eighteen^ dynasty,)** of whom it is 
stated, in a note of Manetho’s presih^ed by Syncellus, that he 
.was the Egyptian king wliom ,the Greeks called Memnon. 
The statue of Meifinon at Thebes, celebrated through all anti¬ 
quity for the melddiou# sounds whibh it was said to render at 
sunrise, is identified in the present day by a multitude of Greek 
inscriptions ; one of which, in particular, records the attestation 
of Publius Balbinus, who visited the ruins of Thebes in the 
suite of the empress the wife of Adrian, to his hiving himself 
heanl the “ divine sounds of Memnon or Phamenoph'which 
latter name is Amenophis, with the Egyptian masculine aiticie 
(p prefixed, and omitting the Greek termination. The hiero¬ 
glyphics carved on the statue, and coeval with its date, had 
been very carefuUy^copied by the French whilst in possession 
of Eg)’pt,^an(l were engraved in the splendid work,, the 
Description de VEgypte^ to which their researches had given 
rise. These hieroglyphics contain the alphabetic characters 
Amnf (being the initial votvel and uU the consonants of the 
name Amenof) inclosed within a ring; a distinction which had 
been previously ohscrvgfl to lake place witii the nam^s of the 
Homan emperors, and of the Grecian kings and queens ; and 
as the rings have hithcrio been found to occur in no otlier 
instance whatsoever thaidwhen contaii^ng the names and titles 
of sovereigns, they%,re regarded as characteristic signs. It 
should be remarked, that in the hieroglyphic writingf as in the 
languages of other eastern nations most nearly connected with 
Egypt, the vowels are often omitted, and when expressed, ha^et* 
not alw’ays a fixed sound# The coincidencethe reading*^f 
. the hieroglyphic naitie with that recorded by Mapetho, and with 
the Greek inscription on the statue itself, wa^o far confirma¬ 
tory of Manetho’s authority ; it was alsoliighly interesting in the 
e; idence it afforded of the employment of the same hierogly¬ 
phic alphabet,* that was in after use in the times of the Ptole¬ 
mies and the Cmsars, even in the very early periods of the 
Egyptian monarchy; for the reign of Amenophia was in the 
dynasty preceding that of Sesostris: it also indicated the farther 
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advanta^ to be gained by the application of the alphabet in 
decyphering other proper names, distinguished by being in-^ 
closed' in rings, existing on other s^Mhea, and in the more 
aodent temples getierally. Considerable progress hod been 
made in reading these, winch in several instances had been 
found to correspond with tH^names of the kings of the same 
and of subsequent dynasties to Amenophis, as given by Ma- 
netho, when a most importantfliscovery was^&de of the exist¬ 
ence of a genealogical recotd, in hieroglypHids, of the titles of 
thirty-nine kings anteyor to Sesostris, chronologically arranged. 
We ha^ already noticed that the names and tUlea of kings 
were distiq^^shed by being inclosed in rings; the ring con¬ 
taining the^pfoper name being accompanied usually by a se¬ 
cond, inclosing certain other hieroglyphics, expressing the title 
by which that particular king was designated ; and it appears 
probable that the kings of Egypt were distinguished by their 
titles rather than by their names, since the same name recurs 
frequently in different individuals, but the ^titles are all <ii8si- 
milar; with a single ex<^ption amongst the very«ttiany that 
have come ^nder observation, and in which the same title is 
common to two brothers. The signification of the titles is yet 
obscure, except that they are of the same general nature as is 
frequent in the East, such as Sun of the Universe,” &c.; but 
for the pSir^se of individualizing, the ^gn is to us of the same 
value a« the thing signified; and as other monuments furnish 
the names in connexion with the titles, we are enabled to com- 
pare the succession evid^ced by thO||itles with the record of 
the historian, and thus to test the fidelity of the record. The 
discovery of* this hier^lyphic table was made by Mr, Wil¬ 
liam Banks in 1^18, in excavating for the purpose of obtain¬ 
ing an accurate ground-plan of the ruins of Abydus, near 
Thebes. On a si^ wall of one of flte innermost apartments, 
hieroglyphics were sculptured inclosed in rihgs, ranged symme-' 
trically in three ^orizoptal rows, each row having originally 
contained twenty rings, of which twelve of the upper row, 
eighteen of the middle, and foufteen of the lower row were still 
remaining, the others having been destroyed by the breaking 
down of the wall. The hieroglyphics having been copied and 
lithographed,- it was speetUly recognised that the rings in the two 
rows consisted of titles only; with the exception of one 
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proper, oajoe* laet of Ihp ^epood row, since known to be tbe. 
name of the king whose title is the last in the succession, and- 
who .was the fourth in .reign and generation before Sesostris. 
The third row was recognised to consist of one proper name 
and one title, each repeated ten limes, and alternating with 
each other: these are since known^ bo th§ name and title of 
Sesostris,. to. whose reign the construction of the table is with 
much probability .ascribed. The titles ip the same row with 
that of the ancestor Sesostris and preceding it, have been 
identified on other monumentSi coupled with names which are 
those of the predecessors of the same king m the list of Manetho. 

It would exceed our limits, and it is not our purpose, to 
trace in detail the successive steps by which the,existence of 
each of the kings of Manetho*s list, from the expulsion of the 
Phoenician shepherds from Lower Egypt, and the consequent 
union of Upper and Ixjwer Egypt in a single monarchy, to 
the reign of Sesostris, has been attested by the monuments, 
SuHice it to say, that the same number of individuals aa 
stated by Manetho, namely, eighteen, filling a space of four 
centuries, are shown, by the monuments, to have reigned iix 
that interval, and to have borne the same relationship, as well 
as succession, to each other, as is expressed by the histdriun : 
that, of the eighteen names, eight in different parts of the list 
are read on the moni^ents identically as in the historical 
record ; and tliat in regard to the names that are not identical^ 
wc have the testimony of Manetho that some amongst the 
kings, Sesostris, for example, were kqown by two and even by 
more names. The table of Abydus appears to have been, 
strictly a genealogical record ; a record of generations, in which 
view it is strictly accordant ^itli the historian. 

The period of the Egyptian annals on which this light has 
lieen thrown, is pVecisely^hat which might have been selected 
in the whole history of Egypt as the most desirable for such 
purpose. Independently of its very high antiquity, it was the 
ptwiod of the greatest splendour and power of %be nati^'e Egyp¬ 
tian monarchy, and of the highest (Egypti^) cultivation of 
the arts. The greater part of the more ancient, and by far thq- 
most admirable in execution, of the temples, {talaces, and st^rv 
tues, which still attest by their ruins their former magnificence, 
are the work ci that age \ and the hieroglyphic inscriptions still 
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octant on tiiein, and which, when not defaced by wanton injury, 
arc almost as perfect as when first executed, make known the. 
reigns in which they were respectively constructed, and fre-* 
quendy the purposes for which they were designed. This is in 
itself no small achievement, when we reflect that these extraor¬ 
dinary remains of ancient art were equally the objects, of vague 
Wonderment in the times of the Roman emperors,.ai they were 
in those of the generation preceding ourselv^^ btrt that they afe 
become to us objects of a more enli^tohedt(^o$aty, which they 
promise amply to repay, when the study that has already made 
known their founders, shall reveal the signification of the hie¬ 
roglyphic histories, with which the walls of the palaces and 
temples are covered. Already have we gained some very im¬ 
portant facts in regard to the condition, political and other¬ 
wise, of the countries adjoining lo Egypt at that early period. 
The monuments of Nubia are covered with hieroglyphics, per¬ 
fectly similar both in form and disposition to those on the 
edifices at Thebes ; the same elements, the same formulae, the 
same language ; and the tames of the kings who elevated tlie 
most ancient amongst them, are those of the princes who con¬ 
structed the most ancient ])arts of the palace of Karnac at 
Thebes. As far as Soleb on the Nile, 100 leagues to the 
south of Philae the extreme frontier of Egypt, are found con¬ 
structions bearing the inscriptions of an Egyptian king; evi¬ 
dencing that, during the period of which we have been treating, 
Nubia was inhabited by a people having the same language, 
the same belief, and the same kings as Egypt. To the south 
of Soleb, and for more than 100 leagues iu ascending the Nile, 
in ancient Ethiopia, very recent travellers have discovered 
the remains of temples, of the’same general style of architec¬ 
ture as those of Nubia and Egypt, decorated in the same 
manner with hieroglyphics representing the "some mythology, 
and ^alogous to those of Egypt in the titles, and iu the 
mode of representing the names and titles, of the sovereigns. 
But the proper names of the kings inscribed on the edifices 
of in phonetic characters, have nothing in common 

with 4^ ttames of the Egyptian kings in the dynasties 

of'Maoellip9^ no|t|gi-one of the Ethiopian names found either 
on the Nubia or of Egypt. Thus there was a 

time whem’thejcit^zBd part of Ethiopia,^—Meroe, and the banks 
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of tho Nile between Dongola and MeFoe,-<-were inhabited by a 
people having language, writing, religion, and arts similar to 
Egypt; but, in political dominion,' independent of that country, 
and ruled by kings of whom it does not appear that any his¬ 
torical record whatsoever has come down to us. 

The dat^s of the expulsion of the Phoenioan shepherds from 
Egypt, and^of the- reign of Sesostris, in years of the mra of 
oi]r computation', been favourite subjects of discussion 
with chrona^ogists^! ^AiiShbishop Usher^ fixed the former of 
these events in die year^BiC. 1825; %vhich would make the 
commencement of the reign of Sesostris about B. C. 1483. 
The reign of Sesostris is connected with the early Grecian 
chronology by the migration of Danaus, brother of Sesostris, 
who, according to the Parian marbles, arrived in Greece in 
1485, which is a very few years earlier than the dates of Usher 
would assign to that event. M. Champollion Figeac, brother 
of the M, Champollion to whom the greater part of the disco¬ 
veries made by the interpretation of hieroglyphics are owing, 
himself a distinguished chronologist, has assigned the year B.C. 
1622 to the expulsion of the Phcenicians, which Usher had 
placed in 1825; the date of M. Champollion being derived 
from Manetho’s statement, that the Phceniciau invasion took 
place in the 700th year of the Sothiacal period, viz.^ B.C. 2082, 
and that their dominion in Egypt continued 260 years. His¬ 
torical accuracy may make it desirable, that the exact year of 
the most ancient as well as of more modern events should 
be determined, if it be possible: but for purposes of general 
interest, and especially for comparison with the chronology of 
cotemporary nations, which at tliat early period is in every case 
more unsettled than the Egyptian, the period seems sufficiently 
determined. The date before Christ 1^2, pursued downwards 
through the dynasties of Manetho, conducts with very close 
approximation to the known period B.C. 525 of the cqj^quest 
of Egypt by the Persians; and intermediately, accords very 
satisfactorily with the dates, according to the Bible chronology, 
of the conquest of Jerusalem in the reign of Jlr^ara by 
Shishak. king of Egypt, and of Tirhakah, Ethiopia and 

Egypt, who made war against SennaebiMrili are the 

Sesonchis of Manetho, and Sh.sh.n.k of. jtii^Bii^yphic inscrip¬ 
tions on a temple at Bubaste, pnd rni onedf the couits of 
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]^1ace sfc Kahiac,»— and the Tatacus of Manetho, and T.h jr^k 
of hierogtyphic'i'nscriptions exUting in Ethiopia and in Egypt*d 
In respect to the connexion of the events of the Jewish and 
BgypUan hi^iies, the period betwei^ the expulsion of the 
Phoenicians and the reign of Sesostria possesses a peculiar in-* 
tereat, as being that of the residence of the Isreeli^s in Egypt, 
and' of the Exodus, In the history of Jos^)bu^)lV 9 have an 
extract from Manetho^ in which this lattee’^VCAt expressly 
stated to have taken ^f4acis under the ^ 

whose name, in Manetho'a list, is Aisiinophis, (th<^ third of that 
name,) and on the monuments Ramses. The date which chro-» 
nologtsta are generally agreed in assigning ^to the Exodus is 
1491; th^ of the termination of the reign of Amenophis, ac¬ 
cording to Champollion, is 1473, or, if the correction of his 
chronology which we have suggested in a note be just, 1478 : 
it is singular that the difference of thirteen years (between 1491 
and 1478) should be precisely the duration of a very suspicious 
interval which Manetho states to have taken place, alter Ame^ 
nophis had gone with his army in pursuit of the Israelites; and 
during which interval neither the king nor his army returned to 

* It appears to ns that a slight inaccuracy has crept into the deduc¬ 
tion of all the dates in M. ChampoUion’s Chronology subsequent to the 
expulsion of the shepherds. The date of that cveht is the foundation of 
the subsequent dates, and is supposed to have taken place B.O. ]822; 
after which, according to the extract of Manetho in Josephus cited by 
M. Champollion, Thoutmosis, the king by whom they had been expelled, 
reimed 25 years and 4 months, followed by the other kings of the 
eighteenth dynasty, making altogether 342 years and U months: (in¬ 
cluding the 2 years and 2 months additional of Horns, in compUaiico 
with the version of the passage in the Armenian text of the Chronicle of 
Eusebius.) This number, 342 years and 9 months, falling short of 
the 348 years attributed to the eighteenth dynasty in Eusebius and 
Syncellus, M. Champollion has suggested that Thoutmosis may have 
re^ed the five years which constitute the difference, before the ex¬ 
pulsion of the shepherds, since, according to the record, he did reign, 
some years before that event, over all the parts of Egypt not pos- 
sessedmy the shepherds. So far, so well: but in such case, the year 
B.C. 1822, being the epoch of the expulsion of the shepherds, and not of 
the commencement of the eighteenth dynasty, must siu^ eorrespond to 
the fthh yeaxof the reign of Thoutmosis, and not to the first, as M. 
Champollion makes it. We have hesitated to venture this remark on a 
matter to which M. Champollion must have given so much attention, 
b^viag that mistake in us is much more probable than an accidental 
in^yertei^ in him; but we have returned frequently to the consider- 
Uioiw wittiouf having been able to satisfy ourselves ; and the reetiflea- 
ii ouranetoke, vf it U onct prevent oth^ filling into the same* 



^gypt, but Btat^ tp have been abapqt in l^thiopia. |f the 
occnrref) during ^e reign of any pf j^e kings of ib^ 
eighteenth dynasty, it oould only have been in the reign of the 
immediate predeceesor of Sesostris ;■ since his conquests ig 
Fhcenioia, andhis expeditions against the Assyrians and Medes, 
must have bflpught him in contact with the Israelites, had they 
been theu rtwadiug^n the Holy Land« so as at least to have 
caused some mention to have been mado ^ their history of the 
passages 8r CiUqueror. Sftt pifisumipg Amepophis, 

father and predecessor of $aiostris, to have been the Pharaoh of 
the Exodusi tfce wandering of the Israefites in the desert fox 
forty of the fifty-fiye years ascribed to the reign of Sesostris, is a 
sulFicient explanation of his being unnoticed in the Jewish bis* 
tory; whilst the fact of that nation having been subject to the 
Egyptians during the reign of Ousirei, commencing .i24 years 
before the death of Aipenophis, is attested by the paintings on 
the wall of one of the chambers of the tomb of that king, dis? 
covered by Bekoni, and with which we are so wed acquainted 
by means of the model exhibited in England. 

Whilst recalling to recollection the peculiar physiognomy of 
the Jews pourtrayed in that lomb,<—and which is as character¬ 
istic of their present physiognomy as if it had been painted in 
the present age, instead of above 3000 years ago,—the equally 
well characterized, but very different physiognomy of the Phoer 
uician shepherds, represented on the monurnents of die same 
period, is decisive of the error of Josephus, who imagined the 
Jews and the Shepherds to be the same people. The Phoeni-* 
cian shepherds, long the inveterate enemy of the Egyptians, form 
a leading featui-e as captives, in the representations of the ex-: 
ploits of the monarchs who conducted the warfare against them. 
These people are always painted with blue eyes and light hair j 
and it is not a little curious to see assembled on the wail of the 
same apartment, different races, so distinctly characterised as 
the Jew, the Phoenician, the Egyptian, and the Negro; the 
latter in colour, and in the outline of the features, in painting 
and in sculpture, precisely as at present; all, moreover, inhabi* 
tanU of countries hot very distant from each other, ‘and at ^ 
period when not more than twelve or thirteen centuries had 
passed since all these races bad defended from a single ^areot* 
In the writings which attempt jo from 
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the diversity^ of race amongst mankind, much pOA\cr has been 
ascribed to the effecls of time and climate: but the facts 'with 
which we are now becoming better acquainted than before, do 
not appear to admit of'explanation from those circumstances. 
It is worthy of notice that the negro, and the light-haired and 
blue-eyed people, the two races who might be deemed at the 
greatest distance apart amongst the varietiesofmai^^.alrej equally 
with the intermediatj|3^gyptians, the descedmi^^ Ham. 

Of the successtoieS^ lings in MknlKhVs^bhi^&llQgy, from 
Sesostris to the Persian conquest, t^kcC of nine^rchturies and 
a half, about one hall the names have been already identified 
on different monuments: four of the Persian monarchs, subse¬ 
quent to the conquest, have also been traced in inscriptions in 
phonetic characters ; their names are written, as nearly as can 
be spelt with onr letters, Kamboth, (Cambyses) ; Ntariousch, 
(Darius) ; Khschearscha, (Xerxes) ; and Artakschessch, (Ar- 
taxerxes.) 

The ascent by monumental evidence to yet more remote atf- 
tiquity than the expulsion of the Phoenician shepherds, (B.C. 
1822), is not altogether without hope, notwithstanding the 
general demolition of the temples of the gods, which took 
place according to Manetho, during the long dominion of the 
Phoenicians in Egypt. We learn from the Description de 
VEgypte that even the most ancient structures at Thebes are 
themselves composed of the debris of still more ancient build¬ 
ings, used as simple materials, on which previously sculptured 
and painted hieroglyphics are still existing; these are doubtless 
the remains of the demolished temples, but the inscriptions will 
require to be studied on the spot. There is also reason to be¬ 
lieve, that there exists amongst the mins of the palace of Karnac, 
a portion of still more ancient construction than the palace itself; 
which, having escaped demolition, was incorporated with the 
more recent building. The inscriptions on this apparently very 
luicient ruin present the name and title of a king, which form a 
very interesting subject for future elugidation. The title does 
not accord with wiy one now extant on the table of Abydus, but 
pos^Ry may have been one of those which were destroyed with 
a poM^ of the wall, and which are of kings of earlier date than 
^ thh of the shepherds. The name is Mandouei, which 

luunc occurs in the dynast anterior to Sesostris^ but coupled 



early Egyptian History. 189 

-with a diflfeient title, an effectual distinction v nor docs the 
name recur^in any subsequent dynasty. M. Champollion 
Figeac has, with much ingenuity, shown the probability of the 
identity of the Mandouei,of the ancient ruin with the Osyman- 
dyas, Ousi-Mandemei, mentioned by Diodorus Siculus as on 
Egyptian king greatly distinguished by his conquests,‘whose 
reign M. Ch^pipoUioa infers, from the historical passages re¬ 
lating to hk^t tp commenced l^^^y^ars before the Phoe¬ 
nician inv]^|^' or 2272 years ^ qi^^digious antiquity, 
and of the very highest interest should it be established, sinpe 
there exist of^ this individual no less than three Statues in 

> < 4 i 

European collections, distinguished by the same name and 
title : two of these are colossal, one at Turin, and a second at 
Rome: a third is in the British Museum ; and as all particu¬ 
lars must interest which relate to a statue, of which there is 
at least probability that it is the most ancient existing in the 
world,—the date attributed to it being earlier than the birth of 
Abraham ,—we copy from Burckhardt the following short de¬ 
scription of its discovery; “ Within the inclosure of the inte¬ 
rior part of the temple at Kamac, Belzoni found a statue of a 
hard, large-grained sandstone: a whole length naked figure 
sitting upon a chair witli a ram^s head upon the knees: the 
face and body entire; with plaited hair ialling down to the 
shoulders. This is one of the first, 1 should say, the first 
Egyptian statue I have seen ; the expression of the face is ex¬ 
quisite, and 1 believe it to be a portrait.”—(J. L. Burckhardt, 
IVavels in Nubia, Ixxvii. Letter to Mr. IV, Hamilton^ 20i/i 
February, 1817.)—^This statue is in-the farthest corner on the 
right hand side after entering the gallery of the Egyptian anti¬ 
quities in the British Museum ; and compared with other 
statues in the same gallery, which are of kings of t^e eighteenth 
dynasty, the dissimilarity of t^ features from the very charac¬ 
teristic ones of the latter family is too striking to be questioned. 
The problem of the age of this king Mandouei is, at all events, 
highly curious one; and will probably receive its solution 
amongst the many other valuable discoveries nyhich cannot fail 
to result from M, Champollion’s projected ^visit to Egypt, in 
which he will be accompanied by the sincere good wishes of 
every one in every country, who feels an interest in the re^toniH 
tion of authentic history. . ? ^ , SI- S, 


* Proceedings, of the Horticuliurcl Sofiety, 

June 19^. 

At UiiB meeting a paper was read from the Pi esideift .'T. jti^.n]ght, 
£aq., upon {he culture of the mango and cherimoyer. ^Iis object 
was to suggest some improvements in the management of these 
find other trees cultivated in stoves, deduced trom an applicumn 
of 0utrochet*s electrhMl theory of vegetation td jirahtice. It 'has 
tiow become generalljl^lniawn that thU dbserver is df 'opinion that 
the motion of the fluids in plants dejiendg upon two currents of 
electricity, setti^ with very unequal force between the denser fluid 
of the tree ana the lighter flhid of the soil in which the tree Is 
planted; the more powerful current setting from the latter to the 
former, ahd so producing absorj^tion, by conveying aqueout par- 
Uples into the roots, through the vegetable membrane oi iie epi¬ 
dermis. lu applying this theory to practical purposes, Mr. Knight 
Tecomm^nds thatHhe pot in which the cherimoyer m mango is 
planted, should itself be surrounded by a inediuiii through which 
an equable and regular supply of fluid may be conveyed to the 
roots, and that tlie naked surface of the pot should hy no means be 
exposed to the free action of the atmosphere. Without entering 
upon any question of the accuracy of the French philosopher's 
observations, it is quite certain that such a mode of cultivation is 
that which is most congenial to plants, and which is indispensable 
to those bf a habit at all delicate. The common practice of 
plunging pots into a tan-bed, or among sand, if in glass-houses, 
of in the earth if in open borders, is a proof of the necessity that 
gardeners have found, of securing as regular a temperature and 
degree of humidity as is possible for the outside of their flower¬ 
pots ; through the pores in which, moisture is chiefly conveyed to the 
roots, which always cling to the inside surface the pot. 

Specimens of roses produced by branches budded upon the Rosa 
indica, were fkhibiled by Alexander Evelyn, Fsq. We notice these 
not only on account of their extr^rdinary beauty, but also for the 
sake of recommending most strongly the adoption of the practice 
'where delicate roses are found difflcult of cultivation per se* If we 
consifder.whai happens when the operatien of budding, or grafting 
has AQpceedcd, the reason of the advantage derived from such an 
opera^an will be apparent* When a bud.of one variety is inserted 
under the berk of another variety, d'^ union takes place between the 
i^UuUr atibstance of the two; the bud is then placed in the .same 
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feltuation regard to the stock, as the seed when sown is with 
regard to the cartli. ) t immediately derives its nutriment from the 
ascRTiding sap of the new tree, and begins to form its wood and 
brunches, w-nu to secrete its proper juices in proportion to the sup¬ 
ply of food it new receives. If a plant from any cause produces 
roots with difficulty, its whole habit will be delicate, and its flowers 
if formed, \ es in the case of that most lovely of flowers, the 
double yellow rose, probably fall off without expanding, from the 
want of an hde^uate supply of nutriment from its roots; but, as in all 
trees, every btid is, when fully formed, in itself a perfect and distinct 
individual, if such an individual be removed from its own root, and 
placed where it will be supported by the healthy vigorous roots of 
another species of variety, which happens in bildding, it will no 
longer have to depend upon a source, the supplies from which are 
imperfect, but on the contrary, like a seed renfoved from^ barren to 
fertile ground, it Will flourish in a degree before unknown. The 
contrary effect takes place when a vigorous plant is transferred to 
one less vigorous. And hence, the whole effect of stocks upon thn 
scions, or buds inserted upon them. 

There was also a great variety of fruit and flowers upon the table, 
and seeds of several useful vegetables were distributed. 

July 3rc?. 

Seven medals were awarded to different individuals for fruit sent 
by them to the Society’s f%te on the 23rd of June ; and one to 
Capt. Drummond, for his “ successful exertions in bringing living 
plants of the mangosteen from the East Indies.” A paper by the 
president was read upon an improvement in the mode of construct- 
iitg liotbeds, but we despair of explaining it successfully without 
reference to figures. Among the display of fruits and flowers, 
which were exceedingly numerous, we were particularly struck by 
a collection of twenty-two varieties of strawberries from the Society’s 
garden. • 

Upon this occasion, tliiriy-nine new members were either bal- 
lotted for, or proposed, a striking proof of the estimation in which 
the Society is held by the public, 

July 17M. 

Upon this occasion, an enormoufs pine-cone from the River Co¬ 
lumbia was exhibited. It measured inches in length, dhfl was 
stated to have been procured by the Society’s collector, Mr. David 
Douglas.' Its seeds were represented to be as large as those of the 
Btoue-pine, and eataUe.^ The tree is of the family of Pinus strobiis, 



and will be an invaluable acquisition to our forests^ if it should 
prove to succeed "'as well in this climate as m its own. We have 
already g^vcn some account of this plant in the last number of the 
old series of this Journal. The usual display was made of the finest 
fruit and flowers of the season. 

August lihm 

complete coloured set of the costly Flora danica was placed 
upon Jibe table, havmgju&en pre;»ented by His King of 

Oehmork. An improved apparatus for fumi^tingj^^ll^uses was 
exhibited by ^ts inventor, Mr. John Read: it consists of a brass 
cylinder, attached to the Orifice of a pair of bellows, and fitted up 
with a chimney (Old drafl>hole closed by a valve. The tobacco is put 
into the cylinder and ignited, and the blast from the bellows expels 
the smoke. The contrivance is ingenious enough, but while a hot' 
house fifty feet long, may be filled witli smoko in ten minutes by 
means of a flower-pot, with a hole in Us bottom, and a common 
pair of bellows, we cannot recommend any more expensive, and 
certainly less effleient apparatus. ^ 

The tabic was covered with a profusion of fruits and flowers. 

August 215^. 

The meeting-room this day exhibited a gratifying proof of the 
excellence of the productions of our English gardens. Of flowers^ 
there were dahlias of the richest colours, and the most varied hues; 
some produced by plants that retain all their ancient stature, and 
others by dwarfs which seem to have lost nearly every character of 
the dahlia but its beauty. Of fruits^ there were endless varieties 
of apricots, apples, pears, peaches, nectarines, grapes, pine-apples, 
and melons; one of the latter, from the garden of John Fuller, Esq., 
weighed thirteen pounds. The best apricot was the Moorpark; the 
best apple, the Duchess of Oldenburg, than which no princess has a 
fairer bloom, the best pear the Jargonelle, the best peach the Bour- 
(Une (forced), the best pine apple the Black Jamaica. Wc mention 
these as a guide to our readers, iij, their purchases of fruit-trees; 
for it is cerlaiti, that no greater service can be rendered to the public, 
than to point out the means by which they may avoid encumbering 
themselves with the polyonymoua trash with which every nursery 
abounds. 
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On the tomhined Action of a Current of Air and the "^ressutd 
<f the Atmosphere ,—The phenomena observed by M. Clement 
Cdsormes*, when a flat plate is opposed to air or vapour passing* 
into the atmosphere from an aperture in a plaim surface, have been 
rend^ed of production by M. Haehe^. as to he ■ the 

coimnan4«jdfrj|py' person in any situationr«^M. Hachette hi» also 
accoropanUa^e description of his instruments witlfsaJucidatlQilSt 
experiments, and philosophical reasoniny^s. « 

Tlie first simplification by M. Hachette was to make the nozzfp 
of a pair of double chamber-bellows terminate in the middle of a 
fiat plate ; he found that when the bellows ^ere worked, ciFects were 
produced opposite the jet of air of the kiiu! described by Mv 
Clement, disks of card and other substances beiiifi^ drawn towards' 
the aperture against the direction of the current. At the same 
time that he described this experiment, he also announced his hav¬ 
ing produced the s^ime eifects by using a stream of water instead 
of a stream of air. 

The apparatus was still further simplified, so as to make the 
stream of air from the mouth suibcient to produce the efi'ecC. A- 



tin tube, A, Fig, l,wa8 soldered to the middle of a round tin plate, 
in the centre of which was a small orifice, K ; three or four small 
projections of the tin,/^ were left at the edges of the plate, to pre¬ 
vent the disks of paper, card, or metal, from slipping off sideways. 
The figure is on a scale of one-half. Instead of the tin plate, a piede 

•r 

• # See the IgiCvoluoie or^i^oumal, p. 4T8, s- 
JULY—OCT. 1827. ". O 
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of smooth cork may be used, and for the tin tube, a glass tube, or 
one made by rolling up a piece of paper. 

If the tube be held horizontally, or inclining a little upwanl, 
and a disk of card or paper be placed loosely against the aperture 
in the plate, it^will be found that, on applying the mouth to the 
end of the tube, and blowing air through, that the disk will not be 
driven away, but actually made to apply closely to the surface of 
the plate; and if turned towards the ground it will be found to re* 
main opposite the hole, and not to fall until the current of ur is 
In^pped. Even delate of tin may in this way bja p^jifinded by a 
current of air; whicl^ at first would be supposed^ul^join with 
gravity in forcing it to the ground. When the diskls'fiexible and 
.filightly elastic, a heavy sound, and sometimes even a shrill tone, 
.is produced byjhe vibrations of the plate. 

In explanation of th^ experiment, M. Hachette says, ** The air 
is pushed from the nKTath A of the tube, towards the orifice K of 
the plate; it strikes the part of the disk opposed to this orifice, and 
tlic mean pressure on that part is greater than the pressure of the 
atinusphere. Tlie blown air then takes place of that between the 
plate and the disk opposed to it; it moves in this interval with a 
velocity decreasing from the edges of the aperture: the elastic force 
of this air decreases at the same time, so that its mean pressure 
between the plate and the inner face of* the disk becomes less than 
the atmospheric pressure; and as this last pressure is exerted on 
tile whole external face of the disk II, I, this disk, subject at the 
same time to the two contrary pressures on its opposing faces, 
obeys the greater, and is pushed towards the plate C 1). 

It is not necessary that the disk, C II, should be near the orifice 
E, of the tube A E. Let Fig. 2 be an instrument composed of 
a hollow cylinder, C D F G, and a flat border of the dimensions 
C'* F, or U D". Let a lube, A E, b^fixed to the bottom of the 
cylinder, the oriBce E liaving a diameter of about three millimeters 
(0.12 of inch). If air be blown in at A, against the disk, H I, 
in the neighbourhood of the flat border, the disk will be urged to> 
wards the orifice E. This instrument is also delineated on a scale 
‘ of one half. The disk, with the attached weight, weighs about 
12 grammes (184.87 grains), being 54 millimeters in diameter; 
tbe pressure of tlie atmosphere upon it equals 23 kilogrammes: 
from which it follows that, in this experiment, the pressure of the 
. air blown upon the inner surface of the disk, and the atmospheric 
pressure exerted on the exterior of the same disk, only differs from 
each other by about one two-thousandth port of tbe latter.— 
Annalea de Chimict xxxv. 34. 

3. Considerations relative to Capillary Action^ by M. iPoisson.— 
M. Dutrochet, whilst explaining his views relative to the cause of 
vit^l.ipri^vemcnttn plants and animals, stated that if an animal or 
..vegetaHo mcinhrauc were^ formed into a bag, having a tube of 
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glass attached to its aperture, and were then filled with a liquid 
substance, having a strong affinity for another liquid, into which 
the bag was to be immersed, it would not only have the power of 
absorbing the latter liquid into its pores, hut also, in certain cases, 
of forcing it up to the top, and even o\U of the glass tube held in 
a vertical position. On this point, a difference of opinion with 
regard to the force of capillarity took place: M. Ampfere maintain¬ 
ing that capillary action would raise the fluid to the top of the 
tube, but not cause its expulsion; while M. Jpoissbn maintained 
that, in .cases, the latter effect could he produced. The 

latter has then published a note, which we transcribe in part* 
from the de Chiviie, xxxv. 98. 

SuppoSie that two different fluids. A, B, are contained in » 
vessel, and separated the one from the other by a \ 
the heights being in an inverse ratio to the den¬ 
sities, so that the i)oiuts, a and h, in the two faces 
of the division, and situated in tlie same horizontal 
plane, shall sii\)j)ort equal and opposite pressures; 
suppose also that the division is pierced with one 
or more holes of small diameter, or, in other words, 
that it is traversed by several very narrow canals, 
as a, by perpendicular to the two laces, and whicli 
may be regarded at first as filled with air, or any 
other fluid. 

If the substance of the division exerts upon each of the two 
Ih^uids an action superior to th^ half of that which the liquid has 
upon itself, each liiiuid will enter into the canal a, 6, just as it 
would rise above its ordinary level in a capillary tube of the same 
size and substance. It would also be urged, by the excess of 
pressure which it would exert at the extremity of the canal, against 
the elasticity of the includ®! air. When the two fluids have pene¬ 
trated the interior of a, 6, the air will be pushed on both sides in 
different directions by forces cueh of which is equal to the primitive 
pressure augmented by the corresponding capillary force, i, c. aug¬ 
mented by forces proportional, according to the known theory of 
M. Laplace, to double the action of the tube on the liquid, less 
the proper action of the liquid itself. It will only he in the case 
when the capillary force shall he the same on both sides, that the 
air, afier being compressed to a certain degree, will remain at rest: 
for whenever this ^rce preponderates at one end of the canal, the 
air will be driven out at the opposite end, and the liquid with the 
strongest capillary attraction will entirely fill the canal. 

Suppose this liquid to be A, then let us consider the forces which 
will act on the portion £r, 6, of this liquid. At the extremity a, 
it will be submitted to the attraction of the exterior fluid A; at 
the extremity 6, it will be attracted in the opposite direction by the 
liquid B. Now the two liquids being different^ their attractions 
will be unequaJi and we will suppose that of B, on the matter 

^ 0 3 
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of A, is greater than that of A for itself. As^ to action of the 
can^ on the portion a, 6, that will be equal, ana exerted in con¬ 
trary,directions at its two extremities; it will not, therefore, be 
either adverse or favourable to the movement of the in the 
canal: and the same will be the case with respect to the pressures 
ex.erted at a and &, by the external liquids, as long as. they are 
equal i pevertheless, tlie action of the canal, and the external 
pressure's, will prevent the thread of fluid from being broken;'jro 
4hat it will move without interruption in the dirqctiQp in which it 
ft^/arawn by the greatest attraction, or from a tc^«.>.||[ence will 
result an elevation of the level of B, and, consequetp^.i^ increase 
of pressure at the extremity 6, of the passage, ana.^ai%:,elevation 
will proceed until th# difference of pressure in a Jshd h shall be 
equal to that of the attractions exerted by the two fluids A and B, 
on the thread a &; this*, effect will be produced the more rapidly 
the division is pierced with a greater number of passages similar 
that which has been considered. 

Now let us examine what would occur if the division were formed 
of two others dilferent in their nature, and exactly superposed; ex¬ 
erting action on one of the liquids, B for example, and one only 
aating on the other liquid. The liquid B will then retain its ori¬ 
ginal position undisturbed; in consequence of the action it exerts 
upon itself it cannot penetrate the canal a by just us mercury can¬ 
not escape by a capillary aperture made in a baroineter>tube» It 
will be the same with A, when that face of the division which exerts 
no action upon the liquid is tur^d towards it; so that how nu¬ 
merous soever the apertures, the two liquids would, under such 
circumstances, remain separate and preserve their original level. 
But if the division be turned so that the face which acte upon A 
shall be in contact with that liquid, it will penetrate the canal a b 
by means of capillary attraction; ^and^c velocity which the liquid 
urged by this force may acquire, may make it pass that point in the 
canal where the division changes its nature, and even make it reach 
the extremity in the liquid B, so that it is possible that the liquid A 
ehould entirely fill the canal a b, as in the case which has already 
been examined. Then if we always suppose the attraction of B for 
A to be superior to that which A has for itself, the threaA a b will 
flow into B until the level of the latter is so fur altered that the 
excess of pressure at b can balance the difference of attractions ex¬ 
erted by the two liquids at a and b. ^ 

M. Poisson then observes that, without preluding to assign a 
^ctause, exclusive of all others, for the phenomena of absorption by 
^li^getable and animal membranes observed by M. Dutrochet, his 
<^j^t is to show that effects which %ave at least a great resem- 
blauce to these important phenomena, may be produced by capil- 
laTy^action conjoined with the difference pf affinity existing between 
heterogeneous substances without the assistance of electricity, either 
moving or quiescent. It a^qpears that Dutrochet afterwards 
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ibund mineral substances, as a piece of slate, in]g;lit be substituted 
for the organized tissues; this being the case, the opinion whicti 
refers such cffbcts ta a general cause, as capillary attraction, ac¬ 
quires more probability. 


3. Novel Use of the Plough, —Mr. Bruckmann states that he has 
Ibug thought the plough might be used in levelling roads and 
clfttring the foundations for fortifications. In 1834 he hud an 
opportuni^^ ^plying it in the construction of a canal required'to 
furnish a tha^e force for the service of the rock-salt works of Fried- 
richshall; ■ bed was to have a section of 700 square feet, and it 
had been. ^Iculated that the excavations would require 200 men ibr 
two years, i^ereas the king of Wurtemburg wished it to be done 
in one year from thfe spring* of 1824. 

Three ploughs were employed; the first had two handles, a 
coulter, and a share, the latter being in tlie form of a wedge. Th^ 
plough was preferred in the beds and gravelly grounds; and it was 
found advantageous to give it an oscillatory movement by the 
handles during its progress. Drawn by eight horses, it could turn 
up 25,000 cubic feet of an argillaceous soil, in three hours ; with 
ten horses it turned up 19,800 cubic feet of a gravelly soil, in the 
same time. This plough was tried in 1815, against fifleen others 
of the ordinary kind, in the construction of a watercourse for a 
mill; all the fifteen were quickly broken by the work. 

The second plough had two handles and a coulter, but the share 
had only one cutting edge, whieflfwas rounded and with an ear. It 
was made five times as strong as an ordinary plough, and suc¬ 
ceeded well in compact and argillaceous soils, where, with eight 
horses and four men, it moved 48,000 cubic feet of earth in three 


hours. In case of fractvme ten minutes sufficed to change the 
coulter and share, and, during the work, 2,300,000 cubic feet of 
earth were loosened by it, 

Tlie third plough was smaller and lighter, it had two handles, a 
coulter, an car, and a share, the luttewlance-shapcd. It was used 


for excavating the sides of the canal, on which the horses attached 
to the first plough found it difficult to walk because of the inclina¬ 


tion. It was worked by ten or twelve men. 


To establish an accurate comparison between the work of these 
ploughs and that done by the pickaxe and spade, a piece of ground 
was wrought solc]§(in the latter manner by six strong working men. 
The result of a long trial was the breaking of 150 cubic feet of 


ground by each man in nine hours. Comparing this result with 
the work of the ploughs, (Ije following are the resultsr:^—^The fiMt 
plough did the work of 477 men, the second of 960 iheni and tlie 
third that of 50 or 69 men. The canal was finished on April SOtli, 
1825, the ploughs Having saved 32,000 days, according to th^ 
work-day of a labourer.— Univ, D. vii. 343. 
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4. of Koch wnderthe ofiht Scfl.---The 

of the Mediterranean use an apparatiis for the discovery of rocks 
beneath the surface in those' places where they finish to cast their 
nets, which supplies, in a great measure, the insufficiencies of the 
ordinary means of taking soundings. The method consists in 
carrying a long and thin cord over the bottom to be examined, and 
Which, when it meets with an obstacle, is stopped by it and becomes 
folded in the place where it occurs. It will easily be' understood, 
that when a cord has been carried over a certain dpace without 
meeting with any resistance, that proof is obtained ^ to^jaon-cxist- 
Cnee of rocks or other obstacles, at a depth less thatf Wiftt to which 
the cord has been sunl^; and as the examination can.easily be car¬ 
ried on to 100 feet below the surface, it may be said that, wherever 
such an apparatus has passed unimpeded, the navigation is free. 
Ifl on the contrary, some isolated rocks are found during the exa¬ 
mination, the place where the cord becomes doubled points out the 
locality, which may then be determined more accurately by other 
ti^uls, and the summit and neighbourhood of the submersed rocks be 
accurately examined by means of soundings.— MariL; 
BulL Vniv. P. viii. 44. 

5. Paper to resist /fMW)/d2Vy.—This process, which is due to 
M. Ehgle, consists in plunging unsized pa[)er once or twice into a 
clear solution of mastic in oil of turpentine, and drying it by u 
gentle heat. The paper, without becoming transparejit, has all the 
properties of writing-paper, and n^y be used for the same purposes. 
It Is especially recommended for passports, workmen’s books, legal 
pajiers, &c. When preserved for years it is free from injury, either 
by humidity, mice, or insects. It is further added, that a solution 
of caoutchouc will produce even a stiU, better effect.— Kuiist und 
QeBJOerhe-hlatte. 

6. Professor AmieVs iHtcmwopw.—This distinguished personage 
has lately exhibited to the savans of this country two microscopes 
of bis own workmanship,*—an achromatic refractor, and a reflector 
of his own particular invention. The object-glass of his refractor 
is of .a very complicated construction, * and is composed of three 
4ouh)e-objcct glasses combined together in the space of about an 
inch. The flint-glass from which his concavesformed is of the 
manufacture of Frauenhofer; his convoxes aV of Dutch plate, 
^own-glass, and French plate, separately. Each object-glass 
w^hed has but a small aperture, and is of long focus; but when 

thr^e ate combined together, titt angle of aperture is very 
^£^^lderable, and the focus short. By this ingenious arrangement 

trouble and difltculty of manipulating deep single-object-glasses 
m large aperture is avoided; but advoiilagcs gained one way, in 
practical optics, are generally tost in another, and the twelve sur¬ 
faces of the objective produce a kind of softness and muddincss in 
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the imag^o strongly contrasted by the effect of a good single triple- 
glass of equivalent power. When, however, only two of the object- 
glasses are combined, the efifeet is very fine. Between the object'glass 
and eye-glasses is placed one of tho^ prisms originally invented by ' 
Sir L N'ewton to act as an eye-piece of his telescope, and of which 
a description may be seen in his correspondence at the end of Dr. 
Gregory's Optics. The utility of the introduction of this device 
appears very questionable in an instrument already so complicated. 
The diversion the rays into a course at a right angle to their 
original process (merely to give an horizontal instead of a vertical 
position to the body) is surely no warrant for the employment of 
two extra refracting surfaces and one rellexion, which cannot fail to 
have a pernicious influence on the formation of tiie image. An 
horizontal position of the body is attained with the utmost facility 
by a proper construction of the mounting. &c. Setting aside the 
dulness of the image produced by the numerous refractions, the 
performance of the instrument on test-objects was highly respect¬ 
able and satisfactory. 

The reflector is a modification of the original construction reepm- 
mended by the Professor, who seems to have profited by the school¬ 
ing he received from J)r. Coving, and now sails much closer to the 
wind than he did. His objective metal is now two inches focus, 
with an aperture of 1-^ inch; but half an inch is cut off for live 
purpose of preventing the bad effect of the marginal rays, so that 
only 1 inch of the central portion of the metal is employed ;—the 
diameter of the diagonal mirror is also reduced to its proper stand¬ 
ard, by which means the blot in the centre of the visual pencil is 
rendered as small as possible. It may be asserted of this instru¬ 
ment, that it does as much as can possibly be expected troin an 
objective part of 2 inches focas, showing many test-objects faintly, 
and with much effort; but it is totally unable to compete with 
deeper ones equally perfect and of tlic same angular opening. 
The Professor has, in some of his instruments, reduced the focus of 
the elliptic metal to 1inch, and will, no doubt, gradually slide 
into the adoption of that radical reform in his instrument, so hap¬ 
pily carried into effect in this country by Dr. Goring, in conjunc¬ 
tion with Mr. Outhbert,—at least if the figuration of elliptic metals 
of inch focus with inch of aperture shall not surpass his 
powers of execution. During the Professor's stay in this country 
there was a gra|||| field-day at his hotel, at which both his micro* 
sco 2 )&t were tried flgai/wi the. Goringian modification of the j’^cc/or, 
the superior weight of metal of which completely beat every thing 
opposed to it For the ho^ur of the Professor it must be stated, 
that he admitted this defeat with great candour and good , sense, 
and even had some difHculty in believing in the identity of some of 
the objects used, so differently was the girtUnary apparent structure 
developed by the English improvements on his instrument. It 
may with safety be averred that no refractor, at least, will 'ever be 
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made improved Amioian En^acepe; and it- 

Mims, equali^'^E^ii ih^ iio odier .reflector will ever be invented 
capable of the facilittes of application to the examination of 
bo^ opaque and' transparent objects. If Professca Amici has been 
beaten, it has been< 4 one^ with his own weapons^^he copy has sur¬ 
passed the «)rigraa),-^the child, by virtue of foreign nursing and 
tuHion, has exceeded the stature and strength of &ther. 

IT. Chemical Science. 

1. On ^ Sped^c Heat of Gases^ by MM. dc la Rh^ add Mar- 
cet.—The principle on which these philosophers proceeded in tlieir 
researches,^was, to exp'ose equal volumes of different gases to an 
equal source of heat during equal times, and to judge, by the aug¬ 
mentation of elastic force in each gas, the temperature which it had 
acquired. The apparatus was a kind of manometer, and consisted 
of a glass balloon to retain the gas, and a bent tube attached to it, 
which, descending into a vessel of mercury, served to show,■'by the 
column of metal within it, what was the elasticity of the gas. 
This method was adopted, because, i. The gas was not altered in 
volume by the change of temperature, its elasticity only changing: 
ii. The temperature was indicated by the gas itself, and not by a 
thermometer; iii. Water was easily separated previously from the 
gases, and excluded from the apparatus: iv. All the gases were 
placed in exactly the same circumstances, so as to render it unne¬ 
cessary to refer to any calculation for the purpose of comparison. 

' 5 Vo methods of applying heat were resorted to; in one the bal- 
Idhh, containing the gas at a certain temperature, was placed in 
water at a higher but constant degree, for a certain time (generally 
4 ^'), and the elevation of temperature noticed: hi the other, the bal¬ 
loon with the gas was inclosed in a larger copper balloon, blacken¬ 
ed 'inside, and the space between the two exhausted as much as 
posnble of air; the apparatus being then immersed in warm water, 
the heat gmned access slowly to the gas, and the time] of each 
experiment was increased, at the same time that certain sources 
o|^' error were avoided, 

gases experimented with were, atmospheric air, oxygen, 
azottt^ydrpgen, carbonic acid, olefiant gas, oxide of carbon, ni¬ 
trous oxide, nitrous gas, sulphuretted hydrogen,' ammonia, sul¬ 
phurous acid, muriatic acid, and cyanogen. Ciij||^ pure was taken 
m'their preparation. 0 . The result of the experihffil was very unex- 
pefctcdt for, during the five minutes allotted for each, all had ac- 
4 tfirpd the. same temperature,—a circumstance which proves that 
they alt have the eame ipecijic heat, xne equal volumes of gas at 
the pressure of 65 centimeters (15.59 inches) and the temperature 
of C., b^ing exposed tp a source of heat at SO® C., acquired a 
mean temperature of 6.82 degrees in* fife minutes, the extreme dif- 
m* any of the experiments, not being more than 0.04 of a 
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degree. One gas only fonns an exception to the stateinenl^ 
namely, hydrogen, which was always heated mpiie then the otheyit; 
namely, to 6.6 degrees ip the five mioutes. < This effect is con¬ 
sidered as due not to any difference in specific hept, but to a di&r^ 
ence in conducting power. 

- Experiments were then made with dilated gases to ascertain 
whether dilatation caused any change in capacity, and it was found, 
to diminish^^lowly but regularly with the diminution of pressure. 
These results, a third which is also interesting, have been thus 
generally e^ressc'd by the authors at the end of their memoir. 

1. * All gase^ in equal volumes, and at the same pressure, have 
the same specific heat. 

ii. Other circumstances being the same, the specific heat pf gases 
diminishes with diminution of pressure, and ecjually Ibr all the. 
gases : the progression converges sligiitly and in a ratio much less 
than that of the pressures. 

iii. Each gas has a ditlerent conducting power, i.e., all the gases 
have not the same power of communicating or receiving heat.— 
Ann, de Chimict xxxv. 5, 

2. On the Tjicandcscence and Light of Lime, —^Tbe experiments 

made by Jneutenant Drummond upon the light of lime and other 
earths when highly ignited, with the highly interesting application 
which he has made of that emitted from lime, to the purpose of 
geodesical surveys, has induced'M. Pleischel to repeat j^nd vary the 
results. He states that the utmost light is given by lime; the earth 
being pulverised and exposed on burning charcoal to tl^p heat ex¬ 
cited by a jet of oxygen falling upon it. lie endeavours to account 
for the eilect, by supposing a kind of pulveruleqt atmosphere disen¬ 
gaged from the lime at the high temperature used, and considers 
that the substances which are competent to emit molecules only in 
the gaseous state, cannot produce this intense light.— Zeitschrift 
fur Phynk^ &c. ^ 


3. Lvolvlion of Heat during the Compremon of Water, May 
14, 1827.—M. Arago announced to the Academy of Sciences, that 
M. Despretz had ascertained experimentally, that the compression 
of water by a force equal to 20 atmospheres, caused the disengage¬ 
ment of one sixty-sixth part of a degree of heat. ^ 

4. On Electr^S^Excitation, —M, Walcker affirms positively from 
experiments made with great care, that thr^e bpdies of different 
exciting power are necess^ in every case of excitation of electri¬ 
city by contact, and that affihe phenomena of this kind are subject 
to this condition. If, for instance, two portions of the same metal 
being put in contact; electricity is produced,, jt is because there are 
three difiereut states of temperature brought into play, one being 
the result pf the other two, and a mean between them. Qne 
which more than any other sanctioned ihis idea, was, that the elec- 



tHc currents the more'tapparent as this third state of tempera¬ 
ture was made more 8 en 8 ible.<^Bu^ Unto., A. vii. 374. 

■ 6 . Mo^^mUc JZepu^n.—A very remarkable result has been ob¬ 
tained by M. Beoquercl, from the use of an extremely delicate 
magnetic arrangement, which he has for the present called a sidero- 
ecope. Its use is exactly tbe same in principle as that of the 
magnetic needle, indicating iron, for instance, by the attraction 
manifested; but it is so delicate that it will show ilinthe most mi¬ 
nute quanti^ possible, as, fur instance, in gold, silineff or copper 
money, innumerable minerals, &c. This instrument.^ows no mag¬ 
netic power or attraction in gold, silver, copper, palladium, tin, 
lead, zinc, brass, when chemically pure, and a great many vege¬ 
table and mineral substances have no action on it: but the most 
curious result is, that very pure bismuth and even that of commerce 
has a repulsive power, which, if it be found ultimately to be inde¬ 
pendent of any magnetic polarityy is the first fact of the kind that 
has been'tnade known. Antimony also presents the same'^heno- 
menon. 

6 . DiminUhed Solubility of Substances by Heat, —Mr. Graham 
has added one to the few facts of this kind with which wc were 
acquainted, and has accompanied its description with some very 
interesting considerations, which may be found at length in the 
Philosophical Magazine, N. S., ii. 20. The salt experimented 
with by Mr, Graham is the phosphate of magnesia; which may be 
prepareddiy mixing a solution of 21 parts of phosphate of soda 
with one of 15.375 parts of sulphate of magnesia : within 24 hours 
the phosphate of nmgnesia precipitates in acicular crystals; they 
should be agitated with repeated portions of water, then thrown 
upon a filter with more water, and Ictl to dry. 

. Solutions were obtained by occasionally agitating this salt with 
water in ths pro])ortion of 2 ounces to a pint of the fluid, for four 
days; being then decanted and filtered, they had a sweetish ta.ste. 
A quantity of this fluid being heated in a water-bath, became turbid 
belbre the temperature had attained 120 ® F.; at 212® a cloudy 
precipitate slowly subsided, and the sup*ernatant fluid became nearly 
transpareniy^ The precipitate was found to be anhydrous phosphate 
of magoesiu; and, by further experiment, the difference in solubility 
was found to be such, that water at 45°, disso]|p 9 g 7 l-^th part its 
weight of the anhyd|pus salt, water at 212 ® only dissolved 
pact; When in the state of crystals, or as hydrate, the proportions 
of-sidj^ were and to 1 of wate]^ 

Mere continuance of the heat had no cifect in increasing tlie 
pre^pitate either of this salt, or from aqueous solution of lime, 
provided no part of 41^ solution was at any time converted into 
vapour; but if the solution only occupied a small part of the vessel, 
and ebullition caipe pn, then, ^though all tlie water might be re¬ 
turned to tbe solatia, yet the precipitation went on, and might be 
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increased ad Hbitutn, particularly In the case of lime water. The 
cause of the precipitate appears to be the same in all these cases. 
The moment a drop of the solution is converted into vapour, it de¬ 
posits the quantity of lime or salt which it held in solution; and in 
the case of bodies which dissolve so sparingly and with so much 
difficulty, although the water be returned again to the solution, H 
13 incapable of re-dissolvhig what it has deposited. We know that 
it would bo a Iiopeless task to form a saturated solution of lime by 
agitating wkh the water no more than the few grains which it is 
capable of dissolving; and in the case of ebullition, when the lime 
is once deposited, there should be the same difficulty in taking it up. 

Mr. Graham states that he has observed this effect not only in 
lime-water and in solution of phosphate of magnesia, but to a cer¬ 
tain extent in all bodies of difiicult solubility, in the sulphate of 
lime, for instance, even when greatly diluted; and he believes that 
the deposite from slight boiling observed in many mineral waters, 
and generally attributed to the dissipation of carbonic acid gas, 
depends, in some instances, upon tins cause. However weak the 
solution may be, it is evident that a portion of the salt may be de¬ 
posited in this way. 

7, On the ComposHioji of Cyanic Acid* —M, Wohler some time 
since announced the production of cyanic acid, and cyauates, corre¬ 
sponding in composition to the substance presumed to exist in the 
fulminating compounds of silver, mercury, &c., the nature of which 
was made out by MM. Liebig and Gay Liissac. M. Liebig, upon 
repeating M. Wohler’s experiments upon his cyanate of*silver, ob¬ 
tained only 71.012 per cent, of oxide of silver, instead of 77.23, 
which was the quantity present according to M. Wohler’s analysis, 
and concluded that the acid was the cyanoiis, and nut the cyanic. 
Tile latter philosopher was consequently induced to repeat his ex¬ 
periments: one of his methods of decomposing the cyanate of silver 
was by muriatic acid gas; at first liquid cynuic acid forms, which is 
very soon transformed into a white crystalline mass; but, on con¬ 
tinuing the operation, and applying a higher heat, a large quantity 
of muriate of ammonia and cyanic acid is evolved. This process 
indicated 77.5 per cent, of oxide of silver in the salt. Another 
Jirocess consisted in dissolving the cyanate in nitric acid, and pre¬ 
cipitating the sil^r by muriatic acid, the result was 77.05 of oxide 
per cent. A thir^nalysis, made by reducing the silver of the salt, 
gave a result of 77.35 per cent, oxide. Tlie mean of these is 77.3, 
and the theoretical number obtained by calculation is 77.23, so 
that the acid appears to b^4ruly the cyanic; and the curious fact of 
its being the same in composition with that in the fulmiiiating com¬ 
pounds of silver and mercury, but very un^e in Jiroperties, still 
remains undisturbed,— Univ,^ A. viu.^S. 

8 . lodous According to M, Wohler, the iodous acid of 
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M. Seteentini* is nothing' nniorethati a mixture of chloride of iodine 
and iodine. .liVlieii saturated with carbonate of soda, the iodine in 
solution is precij>itated, and on evaporating the solution to dryness, 
and heating it strongly, the residue fuses, and by proper tests is 
fbiind to be a mixture of chloride and iodide sodium. 

These statements apply only to the iodous acid: as to the oxide 
of iodine, no source of chlorine exists in the process l^st d^crihed 
by M, Sementini. ^ 

' On Manganesic Acid, by M. Unverdorben.—manga- 
nesate of potash is distilled witii a little anhydrous mi^huric acid^ 
manganesic acid is evolved in the form of a red transparent gas^ 
which dissolves in waUr, forming a red solution!! The gas fre¬ 
quently decomposes spontaneously in the retort, with explosion, 
producing oxide of manganese and oxygen. 

Manganesate of potash was analysed by distilling it with excess 
of sulphuric acid, collecting the oxygen disengaged, and estimating 
the proportion of protoxide of manganese and salts of potash re¬ 
maining in the retort. According to these experiments the acid 
cdhsists of Manganese . 58.74 

Oxygen • 41.26 


100.00 

And the manganesate of potash of 

Polish . . 25.6.3 

Manganese acid . 52.44 

Walter . . 21.93 


Or being calcined 
32.75 
67.25 


100.00 


100.00 

Ann, des Mints, 1827, p. 145. 

.**; ' 

lOi Heavy Muriatic Ether, and Hydrocarhuret of Chlorine or 
Chloric Ether, —Some comparative exjieriments have been made on 
these two substances by M. Vogel. He prepared the former ^f 
them by passing chlorine gas into alcohol. The muriatic acid was 
tfadn separated by distilling the fluid from off chalk, in which opera- 
iton tbe muriatic ether and alcohol passed over together, and these 
were divided by the addition of water, which dissolved the latter, 
and left the former. The chloric ether was made as usual from 
chlorine and olefiant gases. The results that^ere obtained by 
ading on these substances by a high temperaffire, potash, phos- 
pboriis, Ac., induced M. Vogel to Consider them as identical in 
composition, notwithstanding some differences in their physical 
prope^ies ; the specific gravity of the Wriatic ether was 1.134, 
the chloric ether 1.214, and the odour of the latter is more 
fltrumktic', and the tasti|||aore sweet than of the former. 

Whilst passing^the CTibrine into the alcohol, M. Vogel observed 

* See the last volume of this Journal, p. 477. 
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U|at if the suu shone upon the substances when the action was 
nearly complete, each bubble of chlorine as it entered the alcohol 
produced a bright purple flame, a dense white vapour, and caused 
violent concussions in the liquid; another curious instance, in addi¬ 
tion to the 'many that are known, of the power of solar light oyer 
chemical action.— Journ. de Pkarm, 1826, p. 627. 

11. Testjfor the Preseru^ of Nitric Acid. —^The following method 
is one devised by Dr. Liebig, for the detection of this substance, 
which it )vni'Cffect, he says, when there is not more than a four- 
hupdredth part of the acid present. The liquid to be examined 
must be m|xed with sufficient sulphuric solution of indigo to acquire 
a distinct Uue colour, a few drops of sulphuric acid added, and the 
whole boiled. If the liquid contains a nitrate, it will be bleached, 
or, if the quantity is very small, rendered yellow. By adding a 
little muriate of soda to the liquid before applying heat, a five- 
hundredth of nitric acid may easily be discovered.— Ann* de Chimie, 
XXXV. 80, 

12. Peculiar Formation of Nitre. —^Thc leaves, and stems of beet 

root contain oxalate and malate of potash. Some leaves were tied 
together and hung up in a warm and sUghtly-humid place, where 
there was hut little light, to dry. Being examined at the end of 
several months, they were found penetrated with, and covered by, 
an immense number of minute crystals of nitre. The oxalic and 
malic acids had been replaced by nitric acid; but whether from 
animalized matter naturally in the leaves of the plant, or from the 
action of the air, or in what manner, is not known.— Henui 
Bhaconnot, Ann. de ChimiCf xxxv. 260. s 

13. ExperimenUt on Fluoric Acid and Fluates, by M, Kublman. 
—These experiments were made with dry sulphuric acid and fiuor 
s]}ar, with the intention of proving that fluor spar is truly a com¬ 
pound of fluorine and calcium, and not of fluoric acid and oxide 
of calcium. A quantity of anhydrous sulphuric acid was prepared 
with great care, and collected in a glass tube ; the latter was then 
connected with a plaiina tube charged wi^h fluor spar, which had 
previously been calcined in a platina crucible, and a glass tube was 
connected with the other end of the platina tube for the purpose of 
conducting and ^cilitating the collection of the. gas evolved over 
mercury. The ffior spar was heated to redness, and then the tem¬ 
perature, of the sulphuric acid raised so as to cause a stream of it 
in vapour to pass over the fluor spar; but there was not the slightest 
reaction, the sulphuric acid-recondensed in part in the farthest tube, 
and no trace of fluoric acid was produced. Dry sulphuric add was 
then put, in the liquid state, in contact dry‘fluor spar, .but 
tliere was no decomposition, and no portffi of ,the spar was eon- 
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verted into eulpbate of lime* The first experiment was then re¬ 
peated, with the difference of using hydrated sulphuric acid of 
specific g^vfty and there was instantly much fluoric acid 

produced, which acted upon the glass. 

As Berzelius found 100 parts of fluor spar, when acted upon by 
sulphuric acid, to yield 176 parts of sulphate of lime, equal to 
73.553 parts of lime, nr 52.819 of calcium, it follows that 100 
parte of fluoride of calcium should coniiun 47.181 of fluorine and 
52.819 of calcium. By the assistance of tliis result, and further 
experiments, M. Kuhlinan proceeded to ascertain the composition of 
hydro-fluoric acid. Dry muriatic acid gas was posited over cal¬ 
cined fluor spar heated to redness in a tube of platina ; the fluoride 
of caldum was decomposed, free hydro-fluoric aatd was evolved, 
and chloride of lime remained in the tube. The hydro-fiuDric acid 
acted upon the glass tubes, but being received in water was ehffrely 
dissolved, with the exception of the silica it had separated from 
the glass: no trace of hydrogen appeared. One hundred parts of 
fluoride of culdiim thus treated became 143.417 parts of chloride 
bf calcium, the 52.819 parts of calcium having united to 90.598 
parts of chlorine. But this latter quantity must have liberated 
2.511 parts of hydrogen, which must, therefore, have combined with 
the 47.181 parts of fluorine in the spar, to form 49.692 parts of 
hydro-fluoric acid. This latter body, therefore, consists of 94.941 
fluorine, and 5.059 of hydrogen per cent, A small quantity of 
chlorine was set at liberty during the experiment, tlie author thinks, 
from a little manganese in the fluor spar. 

M. Kuhlinan found that all the chlorides, when subjected to the 
action of anhydrous sulphuric acid in vapour, resisted decomposi¬ 
tion, exc^t the chloride of sodium, which gave a small quantity 
of sulphate of soda, and a double salt of soda aud platina, crys¬ 
tallizing in fine needles of a yellow colour. No doubt is enter¬ 
tained that, in the latter case, the common salt and sulphuric acid 
were not perfectly dry,— Bull, Ufiiv, 

, f 

14* CrystalUzation of Photfphorus .—By the fusion and careful 
refirigeration of a large quantity of ])hosphorus, H. Frantween has 
obtaihed • very fine crystals of an octoedral form, qpd as larg^ in 
size as a cherry-stone. 


15. Solution$ of Pkonphoru^ in Oi/s.—The solutions of phos¬ 
phorus in fixed oils are so luminous as often to'fie resorted to for 
tha 'exhibition of this peculiar property of phosphorus \ but M. 
Walcker has remarked, that the power which they ordinarily possess 
is instantaneously destroyed by the addition of small quantities 
only of certain other substances, as the essential oils. The rectified 
oils of turpentine and.^amber, the oils of rosemaiy, bergamottc, 

iMt 


lemon, camomile^ aiig^ca root, juniper berries, and parsley seed, 
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oU obtained by tho distillation of the nutme^^, all produce tide 
effect when their quantity is not more than one-hftieth part of the 
luminous oily solution of phosphorus. The same effect is pro¬ 
duced by adding about a fiflh of the oils of anniseed, cajeput, 
lavcnderi rue, sassafras, fern, cascarilla, mint, orange flowers, fen¬ 
nel, valerian, cherry laurel, or bitter almonds, or balsam of copaiba; 
but the oil of cinnamon, rectified petroleum, balsam of Peru, and 
camphor, have no such effect.— Annul* der Phys, 1826, p. 125. 

16. On Inflammation of Powder when struck by Brass^ 
-^Iron has been excluded from powder-works as subject to cause 
sparks by a blow, and brass and copper have been recommended 
in its place. ' le Col. Aubert has remarked, that brass on brass 
can inflame powder, and has made experiments on the subject 
before a committee, the result of which is as follows:—Inflamma¬ 
tion of the powder takes place when the blow is given by iron 
against iron ; iron against brass; brass against brass ; iron against 
marble; lead against lead, or against wood, when the blow is pro¬ 
duced by a leaden ball shot from a fire-arni. As yet the powder 
has not been inflamed by the blow of an iron hammer against lead 
or wood.— Bull, de la Soc. d*Encouragement; Bull. Vniv, 

17. Cementation of Iron by Cast Iron .—Pure iron, when sur¬ 
rounded by, and in contact with, cast iron turnings, and heated, 
is carbonised very rapidly, so as to harden, to temper, and, in fact, 
to exhibit all the properties of steel. M. Gautier finds this a very 
advantageous process in numerous cases, especially where the arti¬ 
cles to be case-hardened, or converted into steel, are small, as iron 
wire, or wire gauze. The temperature required is nut so high as 
that necessary in the ordinary process of cementation, and the 
pieces to be carbonised are not injured in form. The kind of cast 
iron used should be the gray metal, and the more nuiiutely It is 
divided the more rapid and complete is the operation. By cover¬ 
ing the mass of cast metal, in whicit the iron to be carbonised is 
enveloped, with sand, oxidation, from contact of the air, is prevented, 
and the cast metal may be used many times. Plumbago experi¬ 
mented with in the same manner does not produce the efiept.— 
Jour* de Pharjrtade, 1827, p. 18. 


19. On the Preparation of Ferro-prussiate of Potash, by M. 
Gautier.—Numerous investigations induced M. Gautier to conclude, 
that, i. "When animal matter is calcined alone it yields but little 
cyanogen, ii. That when mixed with potash it gives more, but the 
cyanuret is not ferruretted. iii. That ammonia is then produced in 
large quantity, iv. That the substitution of nitre for potash, and 
the addition of iron or scales of iron, augmented the production 
of cyanogen, and gave ferro-prussiate. Who following is the 
process of manufacture to which M. Gautier has ultimately arrived, 
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and which he has practised tor some years. The proportions of 
the materials are— 

Bipod, considered as in the dry state, 3 parts 

Nitre.1 part 

Iron scales . . , the blood employed. 

The blood is first to be coagulated in a large copper cauldron, and 
the serum hping separated by means of a press, the coagulum is 
to be returned to the cauldron with the nitre and iron. The quan¬ 
tity of water contained in the blood is sufficient to liquify the salt, 
60 as to allow of an uniform mixture being efiectedi V,The mixture 
is then removed, and exposed in an airy situation, to diy,' the putre¬ 
faction of the blood being prevented by the nitre. * When the.de- 
siccation is complete, ihe mixture is charged into Icon cylin¬ 
ders, which are fixed in a reverberatory furnace, and implU ^ngs 
resemble those used in the preparation of animal charcoal. ' %ese 
are to be raised to a brown red heat, until no more vapour is dis¬ 
engaged, and then left until nearly cold, afler which the contents 
are to be withdrawn and put into a wooden vat, with twelve or ^fif¬ 
teen times their weight of water, for an hour. The Suid is, then 
to be filtered through a cloth, and evaporated until of 32^^ of Beaivi 
(specific gravity 1.284.) Being then left to cool, a Large ^quantity 
of well-crystallized bi-carbonate of potash is obtained. M, Gautier 
says he has nut. us yet, been able to explain how it is that this 
bi-carbouate ha%been formed at so Iiigh a temperature; a portion 
^so appears to be decomposed during the evaporation of the solu¬ 
tion, which, at first but slightly alkaline, becomes sensibly so by a 
prolonged evaporation. 

As the same product is not obtained when potash is used in place 
of nitre, it is probably that the elements of the nitric acid perform 
a particular part in the operation. 

The solution which has given the crystals of carbonate of potash 
contains a little carbonate of potash, and much ferro-prussiate of 
potash. It is to be concentrated to 34*^ (specific gravity l.306),and 
placed in wooden vessels lined with lead. In the course of some 
days a ^eenlsh crystalline mass is obtained, which being redis- 
sflved in a fresh quantity .of pure water, and evaporated to 32^ or 
33^ ^Specific, gravity 1.29^, is to be recrysiallizcd^ 

S&ietimes, when using^otash, M. Gautier has mixed nitre with 
it, said has always obtained a richer product than when potash alone 
had been emplc^ed.— Jour, de Phar, 1827, p. 11. 

19. SxdphocyWnide of Potassium in Saliva, —MM. Tiedemann 
and Gmelin have.observed the existence of this peculiar compound 
in saliva, in two cases ; the one when the fluid was secreted during 
smoking, and the other when no such stimulus was applied.— Ann» 
de CfHmh, fe 

i 

' 20. D^pn^ritiofi of Suipkate of Copper hy Tartaric Acid,^ 
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M. Planche has observed, that when sulphate of copper is dis¬ 
solved in wine vinegar, for the purpose of preparing a corrosive 
liquid to be applied to corns on the feet, tliat the tartaric acid pre¬ 
sent in the vinegar displaces the sulphuric acid from a part of the 
salt) and an insoluble acid tartrate of copper is produced. 

21, Separation of Arsenic from Nickel or Cohall. —The following 
process by M, Woehler seems among the best of those intended 
for freeing nickel or 'cobalt from arsenic in the dry way. It is 
founded upon the circumstances that many alloys, when heated with 
sulphuret of potash, become cliangcd into a mixture of sulphurets, 
and that sulphuret of arsenic is very soluble in sulphuret of potash. 
One part of tcupfcrnickle, fused and reduced to fine powder, is to be 
mix^ wifll 3 parts of carbonate of potash, and 3 parts of sulphur, in a 
covered Hfessian crucible. The heat is to be gradually raised ta 
redness, and until the mass is just entering into fusion, and by no 
means so highly as to fuse the sulphuret of nickel which is formed. 
When cold, water is to he added, which will dissolve the sulphuret 
of potash, and leave a yellow crystalline powder, which is sulphuret 
of nickel, retaining, perhaps, a little copper or cobalt, but no ai*scnic, 
if the operation has been well performed. When, however, the 
object is to have the nickel perfectly pure, it should he fused a 
second time with sulphur and potasli. 

The method of freeing cobalt from arsenic, ^ the same as for 
nickel; but it is then necessary to perform the operation a second 
time. The cobalt (that of Tunaberg) has never been perfectly freed 
from arsenic by one operation, but has never retained any after the 
second.— Archiv fur Bergbau^ 1826, p. 186. 

22. Comjyounds of Gold. —^According to late experiments of Dr. 
Thomson, peroxide of gold consists of 


1 atom gold «... .25 

3 „ oxygen.3 


28 

and is consequently a tcroxide. Muriate of gold consists of 
2 atoms muriatic acid . . . . 9.25. 

I „ per oxide of gold , . . , 2S, 

5 „ water.*b.625 

<2.876 

Edln. Journal, p. 182. 

23. Chemical Researches relative to certain Ancient Substances .— 
M. Vauquelin has analyzed, i. A poignnrd bliule formed of copper 
only; ii. A mirror, which was found to coiisist of 85 parts of copper, 
14 of tin, and 1 of iron per cent.; iii. A blue colour found in a tomb: 
JUNE— OCT. 1827. P 
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it was composed of silica 7Q parts; Ikne 0 ; oxkle of copper 15; 
oxide of iron 1; soda mixed with potash 4. A blue identical with 
this, botb^in colour and composition, was found in the bottom of a 
furnace in which copper had been fused at llomilly. 

M. D'ArCet has examined a bone from the fore part of an ox, 
which had been placed as an offering' to the divinity in an Egyptian 
tomb, and foyi^ that it contained as much g'elatine as recent bone, 
although rather' less is ohluined b^muriatic acid, (20 per cent, 
instead of 27) because of a deterioration of the bone, ^hen burnt, 
it gave an animal black as deep in colour as that from cecent bone. 

M. he IJaillif has examined some grains of corn* .whipf^ were so 
well preserved, that when put into boiling water iodine produced 
ilie blue colour <lcpeiiilent upon starch. lie also made some ex* 
pcrimenls on a gummy substance, and on two cords from a musi^ 
cal instrument; the latter were of animal substance. 

M. llas])ail examined some grain which was supposed to be 
wheat, but found it to be torritied barley; It was covered with a 
substance coinniiiiiicatcd probably by the oil and Incense with which 
the grains were bathed when consecrated. Similar grains were ob> 
tainccl by roasting common barley. 

The account of most of these researches is given in the Catalogue 
raisoiine ct historUiue dcs Antuiuites decouvertes en Egypte, by 
M. Passalacqua.— Bttll. U/iio, A. vii, 264. 

ifi? 

24. On the Bitter Svhdancc produced hy the action of Nitric 
Acid on bidigUt Silk, and Aloes, by M. .lust Eiebeg.—^The process 
by which M. Liebeg obtains a pure and uiiilbi'm substance from the 
action of nitric acid on indigo, is as follows:—A portion of the best 
indigo is to be brokei^bto small fnigiiiouls, and moderately heated 
with eight or ten timers weight of nitric acid of moderate strength. 
It will dissolve, evolving an abumlajicc of nitrous vapours and 
swelling up in the vessel. After the scum has fallen, the licpiid is 
to be boiled, and nitric acid added, whilst any disengagement of red 
vapours is occasioned by it. When the liquid has become cold, a 
. large quantity of semi-transparent yellow crystals will he formed, 
and if the operation has been well conducted, no artlBcial tannin or 
resin ViU be obtained. The crystals iire to be unshed with cold 
water, and tlien boiled in water sufficient to dissolve them. If any 
oily drops of biwin form on the surface of the solution, they must 
be carefully remSred by touching them with filtering paper. Then 
filtering the fluid^nd allowing it to cool, yellow brilliant crystalline 
plates will be ob^ned, which will not lose their lustre by washing. 

To obtain the substance perfectly pure, the crystals must be re- 
dissolved in boiling water, and neutralized by carbonate of potash. 
Upon cooling, a salt of potash will crystallize, which should be 
pudfi^ by repeated crystallizations. 

On mixipg the first mother liquor with water, a considerable 
; brown precipitate will be obtained, which being dissolved in boilhig 
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water, and neutralized by carbonate of potash, will furnish a large 
quantity of the potash salt. All the potash sdt obtained in these 
operations is to be re-dissolved in boiling water,and nitric, muriatic, 
or sulpluu'ic acid added; as the solution cools, the peculiar sub¬ 
stance will be observed to form very brilliant plates of a clear yellow 
colour, generally in equilateral triangular forms* 

Sometimes crystals are n^t formed ailer the action of the nitric 
acid on the indigo, in whicn case tlic liquor must be evaporated, 
and water added, the substance will pi*ecipitate, and must be 
purified as already described. Four parts of indigo yield one of the 
pure suhstanee. 

When the substance is heated, it fuses, and is volatilized without 
decomposition; when subjected to a sudden strong heat, it inflames 
without explosion, its vapours burning with a yellow flame, and a 
carbonaceous residue remaining. It is but little soluble in cold 
water, but much more in boiling water; the solution has a bright 
yellow colour, reddens litmus, has an extremely bitter taste, and 
acts like a strong acid on metallic oxides, dissolving them, and form¬ 
ing peculiar crystallizable salts.—Ether and alcohol dissolve the 
substance readily. 

When fused in chlorine or with iodine, it is not decomposed, nor 
does solution of chlorine afiect it. Cold sulphuric acid has no 
action on it; when hot, it dissolves it, but water separates the sub¬ 
stance without alteration, nailing muriatic acief^does not affect it, 
and nitro-muriutic acid only with great didiculty. 

These results show that no nitric acid is present in the substance, 
and other experiments prove that no oxide of nitrogen exists in it; 
il contains no oxalic or other organic acid, ior when its salt is boiled 
with chloride of gold, tlie latter is not redu^^. 

When heated to redness with oxide of copper, it gave a mixture 
of nitrogen and carbonic acid, in the exact proportion of 1 volume 
of the former, to 5 of the latter. This was a constant result, and 
ill no case was any sulphuric or muriatic acid lelt in the copper. 
0.0625 grammes of the subvStance thus decomposed, gave 45 cubic 
centimeters of the mixed gases, estimated at 0® C. (32® F.) and the 
pressure of 28 inches of mercury, according to which the acid would 
be composed ofearbou 32.392; nitrogen 15.2144; oxygen 52,393^ 
per cent. From the mean of several experiments, it appeared that 
the following might represent the composition coijrcctly.-^ 

12^ atoms of carbon . . 93.75 or 31.5128 

2| „ azote .... 43.75 ,? 14.7060 

16 „ oxygen , , . 160.00 „ 53.7812 


297.5 100. 

100 parts of the acid neutralize a quantity of base equivalent to 
3.26 of oxygen, which is to the oxygen of the acid, ns 1; 16 ; the 
^uivaleut number of the acid derived from th$ analysis of the 
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barytic salt was 306.3 ; by adding only ^ per cent, to the quantity 
of baryta obtained in the experiment, 297.5, or the number ex¬ 
pressed l^ the abim formula, would be obtained. 

When B salt of potash or baryta was decomposed by oxide of 
copper and^at, the quantity of carbonic acid produced was a little 
short of five the quantity of nitrogen; but, upon adding that 
'retained by-fl^alkali or eartli, the jroportion became exactly the 
same as in tnMormer cdscs. 

Weltefs hitter principle was prepared by acting on silk with ten 
or twelve times its weight of nitric acid. The liquid, slightly co¬ 
loured at first, acquired u deep yellow upon adding .vrater. It was 
neutralized by carbonate of potash whilst hot, and left to cool, and 
the salt of potash thus (obtained, decomposed by muriatic, nitric, or 
sulphuric acid. This acid, crystallized like that from indigo, formed 
the same salts, and was composed in the same manner. Silk fur¬ 
nishes much less of the substance than indigo. Dr. Liebcg has 
called this substance carbazolic acid. The most important salts 
formed by it liavc the following properties :— 

Carbazotate of Potaxh —crystallizes in long yellow quadrilateral 
needles, semi-transparent and very brilliant; it dissolves in 260 
parts of water at 59° P., and in much less, boiling water: a satu- 
turated boiling solution becomes a yellow mass of needles, from 
which scarcely any fluid will run. Strong acids decompose it; yet 
when an alcoholic solution of carbazotic acid is added to a solution 
of nitre, crystallized carbazotate of ])utusb, after some time, preci¬ 
pitates.—Alcohol does not dissolve it. When a little is gradually 
heated in a glass tube, it first fuses, and then suddenly explodes, 
breaking the tube to atoms ; traces of charcoal are observed on the 
fragments. This saltM^cipitates a solution uf the ])rotouitrate of 
mercury, but not saUs??ontaiiiing the peroxide, or those of copper, 
lead, cobalt, iron, lime, baryta, stroiitia, or magnesia. The slight 
solubility of tliis-f:alt supplies an cosy method uf testing and sepa¬ 
rating potash in a fluid. Even the potash in tincture of litmus may 
be discovered by it; for, on adding a few drops of carbazotic acid, 
dissolved in alcohol, to infusion oflilmiis, crystals of the .salt gra¬ 
dually .separated. The saturated solution of the salt at 50° P., is 
not tfoublcd by muriate ^ plalina. The salt conta^s no water of 
crystallization. It was analyzed by converting a portion of it into 
chloride of potas^um by muriatic acid: its composition is,^ 

Carbazotic acid . . . . . . B3.79 

'Potash.. 16.21 


100.00 

Carbazotate of Boda —crystalR^s in fine silky yellow needles, 
having the general properties of the salt of potash, but .soluble in 
from 20 to 24 parts of water, at 59° F. 

Carbazotate. of Amimynia forms very long, fluttcued, brilllaiit, 
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yellow crystals, very soluble in water. Heated carefully in a glass 
tube, it fuses, and is volatilized without dec^positioii; heated 
suddenly, it inflames without explosion, and Ic^cs mucbicarbona« 
ccous i*esidue. , 

Carhazotate of Baryta^ obtained by heating carbonate of baryta, 
and carbazotic acid with water. It crystallizes miadrangulur 
pi*isms of a deep colour, and di|solves easily in wateifjwhen heated, 
it fuses, and is decomposed wifh very powerful explosion, producing 
a vivid yellow flame. The explosion is as powerful as that of ful¬ 
minating silver; a solution of chloride of potassium to which car- 
bazotatc of baryta has been added, produces a precipitate of the 
potash salt, and not more than 1^ per cent, of potash remains in 
solution. 100 parts of the crystallized salt contain,— 

Carbazotic acid . . 69.16 oxygen of the acid . 16 

Haryta .... 21.60 „ earth , 1 

Water.9.24 „ water . 8 


100.00 

Carhazotate of Lime, obtained like the salt of baryta, forms flal- 
leucd quadrangular prisms, very soluble in water, and detonating 
like the salt of potash. 

Carhazotate of Magneaia forms very long indistinct needles, of a 
clear yellow colour ; is very soluble, and detonates violently. 

Carhazotate of Copper^ prepared by decomposing sulphate of cop¬ 
per by enrbazotate of baryta: it crystallizes witli difliculty, the 
crystals being of a fine green colour; it is deliquescent; wlien heated, 
it is decomposed witliout cxj)losion, and eve ^ ^ithout inflammation. 

Carhazotate of Silver. —Carbazotic acid^adlly dissolves oxide 
of silver, when hcMed with it and water; and tlic solution, gradually 
cvaporattal, yields starry groups of fine acicula^^,crystals of the 
colour and lustre of gold ; the salt dissolves rcadify in water; when 
heated to a certain degree, it does not detonate, but fuses like gun¬ 
powder. 

Proto-Carhazotate of Mercury, obtained in small yellow triangu¬ 
lar crystals, by mixing boiling solutions o^hc carbazotate of potash 
or soda, and prdto-nitrate of mercury. It requires more than 1200 
parts of water for its solution; for its perfect purification, it should 
be heated with a solution of chloride of potassiunf, the insoluble 
portion separated whilst the Hugid is lost, and the .peculiar salt 
allowed to deposit as the temperature faiis. When heated, it be¬ 
haves like the salt of silver. * 

AH these salts detonate, much more powerfully when heated in 
close vessels, than when heated ^ tlf^ air* and it was a curious 
thing to observe, that those with bases yielding oxygen most rea¬ 
dily, were those which exploded with least force. U*y heating some / 
of the salts previously mixed with chloride of potassium, &c., to 
retard the action, it appeared that no carbonic oxide, but only car- 
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bonic ‘ acid and azote were evolved during their decomposition by 
heat. 

On Bitter Principle from Aloes. —Upon distilling 8 parts of 
nitric acid^froin 1 part of the extract of aloes, and adding water to 
the remairang fluid, a resinous reddish yellow substance prccipi- 
tated, which, by washing, became pulverulent—it was discovered 
* by Braconnot. Upon evaporatii|g the liquid separated from the 
precipitate, it gave la^e yellow rhomboidal crystals, not transpa¬ 
rent, and but, slightly soluble. These crystals, at first mistaken for 
a particular substance, were soon found to bq vt combination of 
oxalic aci<l with the bitter of aloes. The bitter substances of aloes 
dissolved in 800 parts of water, at 59^ F., but in a smaller quantity 
of boiling water. This solution has a superb purple colour. Silk 
boiled in it acquired a very fine purple colour, on which neither 
soap nor acids effected any change, except nitric acid ; this changed 
the colour to yellow, but it was restored simply by washing in water. 
All shades may be given to this colour by piopev mordants. Wool 
is dyed black in a ])eculiarly heantiful manner, by the same process, 
and light has no influence on the colour. Leather acquires a pur¬ 
ple colour; cotton, a rose coloui*; but the latter will not resist soap. 
Ur. Licbeg thinks that this is the only substance from which a perma¬ 
nent rose dye for silk may be expected.— Aiin» do Chifnic, xxxv. 72, 


25. On the Existence of Crystals of Oxalate of Lime in Plants ,—• 
M. llaspail has read a memoir to the Academy of Sciences, to prove 
the analogy which exists in arrangement between the crystals of 
silica, wliich are found in sponges, and those of oxalate of lime oc¬ 
curring in the tissue p hanerogamous plants. 

The latter crystalMRre observed, for the first lime, by Ilafii and 
Jurine, who regardeenhem as organs of which'they knew not the 
use. They wc^ then observed by M. de Candolle, who called 
them raphides^ mid gave a figure of them, which, however, is inac¬ 
curate. These crystals are really very regidar tetraedrons. Jn 
many plants, as orc/n’s, 2 )andanvSf ormthogalmn^ jacinifms, phy- 
tolaca decandriOy nieHenibryanthcmum deltoidrfty &e. they are very 
small, not being inorctbw-^uo of a millimetre (.0002 of uii inch) in 
width, and (. 004 of all iuoli) in length. But, in the tubercles of 
the Florciice iris, they are as much as (.0008 of an inch) in 
widtli, ana ^ (^.01312 of an inch) in length, so us to be easily ca¬ 
pable of examination.— Bull. B* xi. 376. 


26. Fdllacy^of Infusion of Litmus as a Test, hy M. Magnus.-^ 
When pure water is he§ti^d f^r a suflicient time with infusion of 
litmus, reddened by an acil, i||||^ore*tbe blue colour. It is sup¬ 
posed th^t the heat ^aduully causes the tree sulphuric acid, which 
.. had occasioned Hlie rfsddening, to combine with the excess of alkali 
. wntained in the infusion, and thus to cause the restoration of the 
blue colour.^ ^ Hence this preparation cannot be used to test the 
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presence of ammonia in a solution, as >vatci* alone produce? the 
effect anticipated from the alkali, 'riie earthy salts contained in 
ordinary water also produce this effect.— Jour, di Pharmojfie. 

27. « Tests for the Natural Colouring Mailer of Wine. —A, 
Chevalier states,—i. That potash may be employed as a re-agent, 
to ascertain the natural coloujf of wines, which it changes from red* 
to a bottle green, or brownish green—ii. Tliat the change of colour 
produced by tins substance upon wine is different for wine of diffe¬ 
rent ages—iii. That no prcci|)itaiiou of the colouring matter takes 
place, the latter remaining dissolved by the potash—iv. That the 
acetate of lead should not be employed 2 ik u test r)f the colour of 
wines, because it is ca])able of producing various colours with wines 
of H natural colour only—v. That the same is tlie case with lime- 
water, witii muriate of tin inixod witii aininoiiia, and with suhace- 
tate of lead—vi. That ammonia may he omj)Ioyed for this purpose, 
the changes of colour wliicli it prc)flucos not })oroej)tihly varying— 
vii. That the same is the case with a solution of alum to which a 
certain quantity of potash lias been a<lded, and which may, there¬ 
fore, be used for the purpose.— Anvales dc Industrie. 

28. Test of the Presettce of Opium. —Dr. Hare says he can detect 
opium in solution, wlieii the (juaniity is not more than that given, 
by adding ten drops of laudanum to hall'a gallon of water. The 
following is the process :—a few drops of solution of acetate of lead 
is to he added to t!\e solution coiitairting the dr\ig; after some time 
an observable quantity of meconiate of lead will fall down: from six to 
twelve hours may sometimes ho recpiircd, anithe precipitation is best 
elfected in a conical glass vessel, for then, nklfentlc stirring now and 
then to liberate that which adiieres to the sicle, the insoluble salt may 
be collected, together at the bottom. About thirty drop-s of sulphuric 
acid are then to be poured on to the meconiate h'i^ means of a glass 
tube, after which as much of a solution of red sulphate of iron is to 
beadded in the same nuuiner. The sulphuric acid will liberate the 
moconic acid, and thus enable it to produce with the iron the ap¬ 
propriate colour, which demonstrates tluk presence of that acid, and 
consequently of opium.— HillimaiCs Jomnaly xii, 290, 

29. Denarcotized Laudanum. —Thinking it important to ascertain 

whether, by the removal of nwcotine from opium, the unpleasant 
effec-ts which, according to thc^Bpiiiions at present outertained upon 
that subject, are produced by that drug would bp removed. Or, 
Hare prepared some opium with efticr,guided by UohiquetlB state¬ 
ment that .narootine wit^ ftuid: the opium was 

shaved by rubbing it on the face of a jack-plane, and subjected four 
times successively to as much ether of the specific gravity 9,735 as 
would cover it, the operation being performed in a small Papin'k 
digester, at a temperature near the boiling point i)f ether, and each 
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portioa of the fluid bcin{^ allowed twenty-four hours for its action.. 
A crystalline deposition was soon observed in the ether which hod 
been removed from the opium, and, allowing the stopper of the 
vessel to remain out, nearly the whole of the liquid evaporated in'a 
few days, and left much coloured crystalline matter. This, Dr. Hare 
has no doubt, was narcotine in an impure state. The opium was 
afterwards subjected to as much alcohol as would ha^e been re¬ 
quired to convert it into laudanum, had it been in the ordinary 
sUte; and this being administered medicinally, was found to occa¬ 
sion none of those uneasy and unpleasant sensations which often 
follow the use of ordinary opium.— Joumalt'xM, 291. 

30. Extraction of Morphia from Dry Doppy Heads, by M. 
Tilloy.—Make an aqueous extract of the heads, add alcohol to the ex¬ 
tract, separate the alcoholic solution, and distil it; by this means the 
gummy matter is separated. An extract like syrup will be obtained 
by the distillation, which, being heated to make it thinner, and of 
the consistency of treacle, is to be again treated with alcohol; a se¬ 
paration of more gum, with much nitrate of potash, will be effected. 
The solution being withdrawn, is to be distilled, and the extract 
which will remain is to be acted upon by a sufficient quantity of 
water, and Altered, to separate the resinous matter present. The 
morphia may then be separated from this liquid, either by am¬ 
monia, carbonate of soda, or magnesia. Ammonia does not preci¬ 
pitate all the morphia; carbonate of soda precipitates a large quan¬ 
tity, but it separates resinous mutter also, which is found mingled 
with the morphia. Magnesia is preferable; but as the liquid con¬ 
tains much free acetic acid, it is expensive to employ the necessary 
quantity of pure niaflj||teia: the liquid may, therefore, be partly 
saturated, whilst hot, {^carbonate of magnesia, or even by carbo¬ 
nate of lime. A judgment, when no more must be ad(jled, must be 
formed from the effervescence; then pure magnesia is to be added, 
which will cause, the liberation df ammonia; the whole is to be left 
for twenty-four hours to cool: being then filtered, the precipitate is 
to be washed, and, when dry, acted upon by alcohol. Operating in 
this manner, morphia m^be obtained from all kinds of poppies.— 
Bull, Univ. E. viii. 10. W 

fll*. Preparation of Morphia. —Some curious experiments have 
been described to the Academic de Mtidecine, by M. Uobinet, re¬ 
lative to, the preparation' of morphia. Having operated on the 
residue of i^ium by muriatic acid, and precipitated the morphia 
from the muriaflc^solution by l^e, he wished to ascertain whether 
the mother liquor contained any. morphia that had escaped preci¬ 
pitation. He, therefore, passeff^ current of carbonic acid gas 
itpjbughittes solution, to precipitate the lime in excess: this pre- 
oi|i^te being Washed, dried, and acted upon by alcohol, was 
fwnd mixed with a very large proportion of morphia, which could 


Chemical Science, 


217 : 


be thus separated. The washings of the precipitate being examined, 
were found free from morphia. 

M. Henry observed, at the same time, that, from’ experiments 
made at La Pharmacie Centrale, it appeared that much more 
morphia was obtained in those |^rocesscs in which lime had been 
used to precipitate the morphia, than in those in which magnesia 
had been used,— BuU, Univ, C. xi. 

32. Easy Method of obtaining Mecoriic Acid, by Dr. Hare.— 
if to an aqueous infusion of opium wc add subacetate of lead, a co¬ 
pious precipitation of meconiate of lead ensues: this being collected 
by .1 filter, and exposed to sulphuretted hydrogen, meconic acid is 
liberated: the solution is of a reddish amber colour, and furnishes, 
by evaporation, crystals of the same hue. A very small quantity 
produces a very striking effect in reddening solution of peroxide of 
iron. Instead of sulphuretted hydrogen, sulphuric acid may be 
used to liberate the meconic acid ; the presence of the former in 
excess does not seem to interfere with the power of reddening fer¬ 
ruginous solutions, but any excess of sulphuric acid may be removed 
by whitening, which is not acted upon sensibly by meconic acid. 
Yet, the acid procured in this waiy did not crystallize so hand¬ 
somely, or with so much facility, as that obtained by sulphuretted 
hydrogen. 

33. On a New Vegetable Acid. —^This acid is crystallizable, but 

the forms have not as yet been determined: it is less soluble in 
eold water than tartaric acid ; its acpieous solution precipitates lime 
water in white floculi, just like tartaric acid, hut the precipitate, if 
dissolved in muriatic acid, re-appears on ^^ ing ammonia, whilst 
that ])roduced by tartaric acid does not pronuce this effect. The 
new acid has a greater affinity for lime than muriatic or nitric acids, 
tor it precipitates tlie muriate and nitrate of this earth in the 
manner of oxalic acid, but it differs from tlie latter in not preci¬ 
pitating u solution of sulphate of lime. Witli potash it forms an 
acid salt, slightly soluble in cold water: it precipitates acetate of 
lead, and the precipitate holds much water in combination: the 
tartrate of lead, on the contrary, is anlf^drous. Notwithstanding 
these circumstances, the equivalent number of this acid is within a 
few thousandths of that of tartaric acid : when distilled, it is decom> 
posed, and produces an acid yellow liquid like tartaric acid, leaving 
a light charcoal Imrning withou1^ residuum. M. Gay Lussac is en¬ 
gaged in developing the chemical history of this substance.— Bull. 
Univ. A. vii. 327, ' 

34. Aliheine, a new Vegetable Pnnciple. —M, Bacon gives the foI-‘ 
lowing directions for the preparation of this substance, which he has 
discovered in the Althea officinalis.^. An extract of the roots of the 
plaHt is to be made by means of cold water, and, when concentrated; 
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acted upon by boiUn^^ alcohol: the latter will diss6lve the add mai 
late of altheine, oil, &c.: the diftcrent alcoholic. decoctioDS are to be 
put to^^ther and yrill throw down a crystalline deposite as they cool; 
the Utter is to be separated spid dissolved in water, and the solutioiif 
when Altered, is to be evaporated by a moderate heat, until like a 
syr^, and then set aside to cryst^lize. The crystals procured are 
to be Washed with a small .quantity of pure water, to separate the 
yellow matter from them, and then dried upon paper. Ihese crys¬ 
tals appear, to the nuked eye, like-grains, needles, and feathers, but 
under the microscope present a hexaedral form. They are of a fine 
Emerald grc6h colour, transparent, brilliant, inodorous’; unaltered 
in the air; tlicy redden litmus paper, are soluble in water, and 
insoluble in alcohol. Tlic aqueous solution of these crystals, acted 
upon by cold magnesia and filtered, then restores the colour of 
reddened litmus paper; renders syrup of violets green ; ,and when 
evaporated furnishes the altheine free from malic acid. When thus 
pure, the substance crystallizes in regular hexaedral forms or in 
rhomboidul octoedrons; it affects litmus and violets as just described: 
it is transparent, of an emerald green colour, brilliajit^ inodorous^ 
slightly sapid, unaltered by air, very soluble In water, not soluble in 
alcohol, soluble in acetic acid, with which it forms a crystalline 
Halt.—de Chiviie^ xxxiv. 201. 

35. Rheine^ a new Substance from Rhubarb, —By acting upon 
one part of Chinese rhubarb with 8 parts of nitric acid, a. g. 1.32, 
at a moderate temperature, reducing the whole to the consistence 
of syrup, and then difiusing it through water, M. Vaudin obtained 
a precipitate which possessed ])cculiar characters, and to which he 
gave the name of Rhf^e, When dry, it is of an orange yellow 
cqjioiir, without any p^icular odour, and slightly bitter, it dis<- 
solves in water as well as in alcohol and ether: the solutions be¬ 
come yellow-by acids, and rose red by alkalis. It burns nearly in 
ilte manner of amadou. Rhubarb acted iqioii by ether only gave 
a similar substance, a circumstance which proves that Rlieine exists 
ready formed in rhubarb, and that it is not acted upon by nitric 
acid.— Ann, de Chimie, ^xxiv. 192. 

36. On Dragon^s Bloody and a new Substance which it contaim, 
by M, Mclandri.—Pure dragon^s, blood is, according to M. Me- 
landri, 9 . scarce substance; the drops in which it occurs are rarely 
transparent, generally opm^ue, and with a rough fmeture: its colour 
is blood red, .Besides being soluble in alcohol it is entirely soluble 
in oil and also iw- hot water, though a large quantity of the latter 
fiqidis re<jfiired fat the purpose. The aqueous solution is bitter, 
as^it^nt, and of a fine purple cplout; by cooling, it becomes milky 
anaxm. Gelatine does not alter its appearance; a proof that the sub¬ 
stance contains no tannini Su^lphate of iron forms a pale reddish 
precipitate, 90 that no evidence of gallic acid ia afibrded. 
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Supposing that this substance mig’ht contain a principle analo¬ 
gous to that latt^ly observed by M. Pelletier in logwood, &c. a 
portion of it was dissolved in strong alcohol, the solution evapo^ 
rated until very concentrated, and then poured into cold water, an 
agglomerated spongy substance precipitated, which, after being 
washed with cold water and filtered, was triturated with water 
containing-pjjjth of sulphuric add, and exhibited traces of chemi¬ 
cal action at a temperature of 22° (61®, 6 F.) It then deposited 
a substance upon the sides of the vessel, and the liquid became 
yellow an^ very acid. The sediment, being carefully washed with 
water, was of a fine red colour, varying according tb the state of 
aggregation ; it had no taste or smell; was flexible between the 
fingers, and was quite fluid at 55° (131^F.), This substance, 
which the author has called Dracine, has some analogy with the 
vcgeto-alkalis, althoi%li its affinity for acids is but slight. The sul¬ 
phate'tnay be obtained, he says, by adding sulphuric acid diluted 
with alcohol to an alcoholic solution of drarine^ precipitating the 
mixture by cold water, and then applying a little heat; the sulphate 
of dracine collects at the bottom, is to be washed with cold water 
until the latter no longer reddens litmus paper, and then dissolved 
ill hot water. This solution becoiuos red by the smallest quantity 
of alkalis, and may be uscil as a very sensible test of their presence, 
Pmciiie is also a good test for acids, assuming a yellow colour with 
them. The small quantity of carbonate of lime in filtering paper 
may be detected by sulphate of liracine, the yellow solution in¬ 
stantly becoming red from its action, and thus showing its presence, 
— Bull, Univ. C. xi. p. 157. 

37. Pimjication of Madder, hy the S^aration of its YcUow 
Colouring Matin', —^Thc exjieriments of MM. Kuhlman, Colin,’Uml 
llobiquet*, have induced M. ii. II. de Knrrer to publish the means 
which he has resorted to for the purification of madder, by the 
separation of the yellow colourinj^t matter from it; and thus render¬ 
ing it more fit to sujiply the various red, lilac, violet, and brown 
eolours which are required upon wotd, silk, cotton and linen. Three 
tubs or vessels aVe placed by the side of each other: in summer they 
may be in the open air under shelter, but in the winter should be 
placed in an airy (iellar where the temperature may be retained at 
18° or 20° R. (73° to 77° F.). The first is that in which the soaking 
and fermentation is to be effected; it should be 2 feet 8 inches deej), 
and 2 feet 6 inches in diameter, for from fifty to fifty-five pounds of 
madder. The-second, of washing Vessel, should fee 5'-|Teet deep, 
and 3 feet in diameter; it should have threewoodbn co^ks fixed into 
it, the first 2 feet, the second 3 feet, and the fliird 4 feet from the 
bottom. The third tub is for deposition; its height should be'4-| 
feet, and it should have a cock at 1-J foot from the bottom. 


♦ Sec page 239 of the last volume, 
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On commeliciii^ the operation, 50 or 551b. of pulyeriSed madder 
are to be put into the first vessel, 'water is to be added, and stirred 
into-the mass until it stands 1-^ inch above the madder. 'Die whole 
is then to be )e(l until fermentation comes on and has formed a 
coat of madder at the surface; this usually takes place in 36 hours, 
and at latest in 48 hours, according to the temperature. The mass 
should now be transferred into the second vessel, which is then to 
be filled with water, and beiti^ left for two hours, the madder will 
fall to the bottom. The upper cock is then to be opened, after that 
the second, and then the third; and the water which runs from the 
two latter is to be put into the third vessel, that the rest of the madder 
may separate from it. The madder in the second vessel is then to 
be washed a second, thied, or fourth lime until the washing water is 
colourless. Thus purified, the madder may be used in the processes 
of dyeing, according to the known methods ;-%ut it is important in 
Hummer that it should be used immediately* that a new (the vinous) 
fermentation may be avoided. The madder deposited in the third 
vessel, when washed and deposited, may be used like the rest. The 
liquid first separated ailer the fermentation may be used in the 
preparation of liot indigo baths, &c. instead of maddQr.^BulL 
Univ. P. vii. 352. 

38. On Indif'o and Indi^o^enc^ hy M. Lieheg. —l-j- part of pure 
indigo, 2 parts of proto-sulphate of iron, 2 -h parts of hydrate of 
lime, and from 50 to 60 parts of water, were digested together for 
24 hours in a close vessel, wliicli had previously been filled witli 
liydrogen. The clear licpior over the sulphate of lime and oxide of 
iron, had a yellowish red colour, and was separated by a sypliou 
filled with hydrogen, and mixed with diluted niuriutic acid, contnin- 
ingfsome sulphite of ammonia dissolved; a dense white ]>recipU 
tate was formed, becoming blue in the air. This was gathered in a 
filter without contact of air, and washed with boiled water contain¬ 
ing sulphite of ammonia in solution, and dried at 212°, in close 
vessels, through which a current of liydrogen was continually passed. 
The upper surface of the mass became of a blue colour, but the 
lower remained of a dull white. 

This white substance was called Indigogenc. It did not change 
colour in dry air, but underwater became of a deep blue, which 
by drying, assumed a coppery appearance. The blue substance vola¬ 
tilized by^hcat without leaving any residue, forming purple vapours, 
which condensed, when cold, into crystals diflering in notliing from 
sublimed indigo. Indigogene dissolves in alkalis without neutral- 
i^g them: k isfyalso soluble in dcohob but insoluble in water 
or acids, 

i^.g\ven quantity of this indigogene was acted upon by ammonia, 
and the weight of the undissolved blue portion ascertained, it 
appeared that the weight of the pure portion dissolved was 0.404 
grammes (6.224 grains.) The solution was put into an inverted 
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jar, oyer mercury, and oxypfen ffas gradually passed in until absorp¬ 
tion ceased, and then the liquid containing the precipitated indigo 
was evaporated to dryness at 212^. The weight of the substance 
was increased to 0.047, i. e. 11.5 per cent. 

Not having obtained indigogene perfectly pure, M. Liebog did not 
attempt to analyze it for the ultimate composition. He remarks, 
that indigo is, perhaps, ^he only organic body from which one of 
its constituent parts may be taken without total decomposition; and 
which, by oxidation, passes to the state of an indiderent body, having 
much analogy with peroxides.— Ann. de Chimie, xx.w. 269. 

39. On the mutual Action oflUkcrs,and other Sub.9tancc!t. —From 
experiments made by M. Henry, he concKides that when metals 
easily oxidizable, or oxides which unite with acetic acid, ai'e put 
into sulpluiric ether, they produce larger or smaller (juautitics of 
acetates, probably, not by decomposing the sulphuric ether, but the 
acetic etlier which is always mixed with it; and that it is in conse¬ 
quence of the saturation of the acetic acid set free from the ether 
by this decomposition, that sulphuiic ether does not redden litmus 
paper when evaporated, whereas it acts dilferenlly when being, 
•slightly heated, the quantity of acetic ether contained in it is allowed 
to decompose by the action of the air. 

Nitric and acetic ethers are ^lescribed as being easily decom- 
po.scd by the action of many bodies witiiout the assistance of heat, 
if aided by time. Amongst the products of the action are the acids 
of tile ethers, acetates, and alcohol which dissolves the salts formed. 
— Jour, dc Clihnie Mad. 

40. Faraday's Chemical Manipulation. —The kindness of a 
friend at Hristol has pointed out to me an error in the directions 
relative to alkalimetry, which I have given in the above work: this 1 
am desirous of correcting, and, by permission of Mr. Hraiule, have 
the opportunity of doing so in the Quarterly Journal of Science. 

The mistake, which arose from using the wrong specific gravity of 
two that were required in oalculation, occurs in the paragraphs 
(599,600,) but fortunately is prevented from occasioning any expe¬ 
rimental error by the directions given in (602). The acid of spe¬ 
cific gravity, 1.141, <lirected to be used, is loo strong for the quan¬ 
tities marked upon the tube. The substitution of one of specific 
gravity 1.127, will correct the error, and may he obtained very 
nearly by mixing 19 parts, by weight, of strong oil of vitriol, with 
81 parts of water. t 

The alterations required may' be made in the volume with a pen, 
o-s for errors of the press, by reading ** 1.127” for ** l.l4l” in lines 
25 and 30 of page 276, and lines 2 and 13 of page 277; and 
“ nineteen” for “ one” in line 27, and ** eighty-one” for “ fou/' 
line 28 of page 276.—M. F. * 
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III. Natural History^ 

'I 

1. On the Hupposed Influence of the Moon, by M. Arago.— 
Th^re is an impression very genera) with gardeners, that the moon 
ha^ a particular effect ou plants, especially in certain months. The 
gardei^rs near Paris gave the name of the lune rousse .to the moon, 
wbiehy beginning in April, becomes full either at the end of the 
month, or more generally in May. According to them the|light of 
the moon, in the months of April and May, injures the shoo'ts of 
plants, and that, when the sky is clear, the leaves and buds exposed 
to this light become red or brown, and are killed, though the ther¬ 
mometer in the atmosphere is several degrees above the freezing 
point; they confirm this observutioii, by remarking that, when the 
rays of the moon are stopped in consequence of the existence of 
clouds in the air, that tlieii the plants are not injured, although the 
temperature and other circufnstances are the same. 

M. Arago explains this observation of practical men, by a refer¬ 
ence to the facts and principles established by l)r. Wells. )le has 
shown tliat, in a clear night, exposed bodies may frequently have 
their temperatures reduced below that of the surrounding atmos¬ 
phere, solely by the effect of radiation, the difference being as 
mu^ as 6, 7, 10, or more degrees, but that it does not take 
place when the heavens arc obscured. M. Arago then observes, 
that the temperature is often not more than 4, 5, or 6 degrees 
above the freezing point during the nights of Apnl and May, 
and that when the night is clear, consequently when the moon is 
bright, the temperature of* the leaves and huds may often be brought 
by radiation below the freezing point, whilst the air remains above 
it, and consequently an effect be produced, which, though not de¬ 
pendent upon, accompanies the brilliant unobscured state of the 
uioon—the absence of these injurious effects, when the moon is ob¬ 
scured, being also as perfectly accounted for by these principles, 
from the knowledge that the same clouds which obscure the moon 
will prevent the rad^tiou of heat fr|^n the plants. Hence, as M. 
Arago observes, the observation of tlic gardener is correct us far as 
it goes, though the interpretation of the effect Which-he generally 
gives is incorrect .--du Bureau dee Long, 1827, p. 162. 

2. Luminous Appeardywes in the Atmoephere^-^hji account is 
^ven at page 242 of our last volume, from Silliman’s Journal, of 
certain -spots in the air near tlie horizon, which have been seeu 
highly luminous in Ohio, United States, by Mr. Atwater, and 
^hich often induce Uie supposition that fires exist in their direction. 
Mr. Webster says—“I have observed similar phenomena in New 
Epgland: I recollect one instance, when I resided at Amherst, in 
Hampshire County, Mass., a bright light in the noi'th-cast, near 
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the horizon, appeared as the light of a building on fire appears at 
night, at the distance of several miles. 1 expected, in that instancot 
every hour to hear that some building in Shutesbury, or New 
Salem, had been burnt, and, so strong was niy belief of it, that 1 
repeatedly asked my neighbours whether they had heard of any 
such event. At last, I met a gentleman who had just come from 
one of those towns, who told me he had heard of no fire from that 
quarter, which convinced me the phenomenon was merely atmos* 
pheric.^*— Journal, xii. 380. 

3. On the. Delermination offfie Mmn Temperature, of the Air,^ 
This subject has been investigated by M. O. G. Ilallstroom, who 
gives the following a]geV)raic formula, which f'orrectly represents the 
mean temperature for all Europe. 

V = }(,xf+xe) - 0.33 + 0.41 sin. [(n - 1) 30“ + 124“ 8')3 

V = mean temperature. 

n the ordinal number of the month forwhicli the temperature Is 
to be calculated (thus, for March, n = 3). 
i X c) the mean temperature taken as the mean of ob¬ 

servations taken at ten o'clock in the morning and evening. 

In winter -J (j? / + very nearly ; whilst, in summer, this 

quantity is J of a degree greater than v at Paris, Halle, and Abo.—* 
Annul. derPhys. luid Chcni. 1825, p. 373. 

4. Indelible Writing. —As the art of man can unmake whatever 
the art of man can'^make, we have no right to expect an indelible 
ink: however, a sort of approximation to it may be made os fol¬ 
lows :—Let a saturated solution of indigo and madder in boiling 
water be made, in such proportions as give a purple tint; add to 
it from one sixth to one eighth of its weight of sulpluiric acid, ac¬ 
cording to the thickness and strcng^i of the paper to be used: this 
makes an ink which Hows prelty freely from the pen, and when 
writing, which has been executed with it, is exposed to a consi¬ 
derable, but gradual, heat from the fire, it becomes completely 
black, the letters being bunion and charred'^y the action of the 
sulphuric acid. If the. acid haa not been used in sufficient quantity 
to destroy the texture of ihix.papcr, and reduce it to the state of 
titidcr, the colour may be discharged fey the oxymuriati<i and. oxalic 
acids, and their compounds, though not^ithout great difficulty. 
When the full proportion of acid has been employed^ a little crump¬ 
ling and nibbing of the paper reduces thfe carbonaceous matter of 
the letters to powder ; but by putting a black ground behind them, 
tlicy may be preserved, and thus a species of indelible writing is 
procured, (for the letters are, in a manner, stamped out of the paper,) 
which might be useful for some purposes, perhaps for the signature 
of bank-notes. 

5. Pecidiwr Crystals of Quartz. —^Mr. W. Phillips has met with 
some remarkable crystals of quartz, which occurred imbeddedili the 
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limestone of ,the Black-irock, near Cork. They are fr6m the fourth 
to the half of an inch in length, and about half their length in width: 
they are smooth, externally, for the most part, and sometimes con¬ 
siderably'bri^t; they are of the colour termed smoky, or brown 
quartz, externally, and may easily be separated from the limestone, 
leaving a cavity of their exact form. On trying to cleave them, tliey 
yielded parallel to one or other of the planes of the pyramid, like 
common quartz, but at such fr.'jtcturcs appeared to consist of alter- 
na[te and concentric prisms of smoky transparent quartz, and of gray 
dpaque, and som^liat granular limestone. On applying muriatic 
acid to the surfaff, cifervescencc occurred along the gray part:;, 
proving the presence of limestone, but soon ceased : afler an action 
continued for some weeks, the gray parts became cellular, and so 
soft, as to admit of being scraped by a knife. Mr. Phillips says, it 
seems reasonable to conclude that such part of the gihy substance 
as does not yield to thc^cypn of the acid is siliceous or quartzose; 
mid that the prime difference between iUind the smoky quartz sur¬ 
rounding it consists in the diQcrcnt circimstances of crystalline ag¬ 
gregation under which they are deposited. ^^Thc crystals, with the 
somewhat analogous case of the Fontainebleau sandstone, may 
serve to assist in tlie illustration of some points relative to the laws 
of affinity, as operating in the formation of crystals,— Phil. Ma^. 
N. 5.. ii. 123. . 


<). Native Iron not Meteoric ,—^The following notice is by Mr. 
C. A. Lee. Native^ron, on Canaan mouiitairif a mile and a half 
from the South Meetinghouse (Cojm. U. S,).^ This is particularly 
interesting, as k is the first instance in which native iron, not me¬ 
teoric, has been found iu America. It was discovered by Major 
Barrall, of Canaan, wliile employed in surveying, many years ago. 
It formed a thin stratum, or pIiUc, in a mass of mica slate, which 
seemed to have been broken from an adjoining ledge. It presents 
the usual characters of native iron, and is easily malleable. For 


some distance around the place where it was found,the needle will 
not traverse, and a ^at proportio4|of the tallest trees have been 
struck with lightning, Whether these phenomena are .connected 
with the existence of a large mass of native iroi, I leave for others 
to determiqg; the facts, however, may be rclied^on. 

The specimen has bce^ examined chemically, by Mr. Shepherd, 
at Yale College. It is invested with highly crystalline plumbago, 
and splits by the interventiori of plates of plumbago into pyramidal 
and •tetrahedral masses. It is not equal to meteoric iron in inal- 
leability, toughness, and flexibility, and has not the silvery white 
appearance of that iron. Its specific gravity is from 5.95 to 6.72. 
It'native steel intermingled in it^but contains no nickel, or any 
other apW 

MajoVBarrall has only been to the place where this iron occurred 
ondie, and po other person has ever been to the place, or knows 


where it Journal^ xii. 154. 



^ Native Argentiferous Gold, —^M. Boussing^aultyWho-hashadthe 
opportunity of examining numerous specimens of argentiferous 
native gold from the Columbian mines, thinks that they are atomic; 
ne has found 1 atom of silver united to 2, 3, 5, 6» and 8 atoms of 
gold, and considers it probable that the other combinations tp com¬ 
plete the series may occur. He has assumed 24.8^ as the number 
for gold, and 27.03 as the number for silver. The following are 
some of the experimental results 

Native Gold of Marmato. —Pale yellow octoedral crystals: ^ 

Gold . , 73.45 .3 atoms ^ . 73.40 

Silver . . 26.48 1 „ . 26.60 

Loss , . 00.07 ^ 

Native Gold ofTitiribi: ^ 

Gold* * . 74.00 3 atoms • 73.40 

Silver . . . 26.00 1 . 26.60 

Native Gold of Malpaso. —Yellow irrcgul(«r flaltehed grains : 

Gold , . ;^8.24 S atoms , 88.04 

Silver . . 11.76 1 „ . 11.96 

Native Gold of Rio-Siecio, —Dcep-coloui ed large irregular grains; 
Gold , . 87.94 8 atoms . 88.04 

Silver . . 12.06 I „ . 11.96 

Native Gold of the Otra Mina, —I*ale yellow octoedral crystals; 
Gold . . 73.4 3 atoms . 73.40 

Silver . . 26.6 1 „ . 26.60 

Native Gold ofGuamo. —Bra«;s-yelIow iudcicrminate crystals; 


Gold . . 73.68 3 atoms . 73.40 

Silver . . 26.32 1 „ 26.60 


Native Gold of Llano.- 

—Small flattened grains—reddish: 

Gold 

;,8S.5S 

8 atoms , 88.04 

Silver 

. 11.12 

1 . 11.96 

Native Gold of Baja.’- 

-Porous; 


Gold . 

88.15 

8 utom'^ , 88.04 

Silver 

. 11,85 

1 „ 11.96 

Native Gold of Gjas~Anckas.~‘-^ii\lo'wis\i red niates : 

Gold . . 84.0 6 atoms • 84.71 

Silver ^ 

. 15.5 

1 „ , 15.29 


Native Gold of Trinidad^ near Santa Rosa de Osoj.—A solid piece 
of 50 grains: ^ ^ 

Gold . . 82.4 4 atdms , 82.14 

Silver . . 17.6 1 ^ • 17.86 

Native Gold of Transylvania (Europe). —^Pale yellow cubic crystalst 
Gold . , 64.52 2 atoms • 64.77 

Silver . . 35.48 1 „ . 35.23 

Native Gold of Santa Rosa de Osos, — A. mass weighing 710 grains: 
Gold • . 64.93 2 atoms . 64.77 

Silver . , 35.07 1 „ . 35.23 

M. Boussingault has remarked a singlar deficiency ia thef 
JULY—OCX. 1827* Q 
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%p«cH^ gravity of thti nitUve alloys of gold and silrer wheft edtn- 
dblculation, ot with the results obtained from an alloy 
oicsUar in composition prepariMl by fusion; thus the native gold 
^ Marmato bu a specif gravity of 12.666, whereas, by calcu- 
-fotionf it ougl^ to be 16.931. The gold of Malpaso, by experU 
ment, \s 14.7io, by calculation, 18.223, and by fusion, 18.1. The 
geld qC Santa Rosa, by experiment, is 14.149, and by caleulation, 
1S.‘1T5. This difference, M. Boussxngault says, is not due to 
poi^ity.in the native gold, as he has observed it in the granular 
Arid fine varietie^jut a peculiar character of the metal m this state. 
Such an enormbm^ifference, however, is one that cun be admitted 
only upon repeated experimental proofs, made in the most iinex- 
oeptionahlc manner; And, considering ^that it is only in some of the 
metals that.any permanent-cliffcrence in specific gravity can be 
established, and even with them to but a small extent, would he a 
fitet so important as 10 *^ 116 . worth extreme trouble in the verifica- 
■ dc Chimie^ xxxiv. 408. 


8. Proihiieiie—a new Mineral .—This miueral was discovered in 
1626, at Rothenkoph, in the valley of Zillerthal, Tyrol. It occurs 
In rectangular prisms, generally without' distinct summits, and 
rough at both ends. The angles are very seldom truncated, the 
. fa<%S'are striated longitudinally. The crystals are of various sizes, 
sonie being very small, but they have occurred .5 inches in length, 
and twiQ^in width; the iongitiidinul iracturc is lamellar, the cross- 
fiacture conchoidul. The substance is usually fissured, nearly 
opaque in large specimens, translucent or.vdiaphanous in small 
masses. Its ciflour' is crysolite green or white, or between tlie 
two.; its lustre between ihut of glass and the diamond; it is heavy; 
* a good conductor of heat; hard cnudgli to scratch glass; in¬ 
fusible before the blowpipe; highly electric by friction. The white 
crystals.have a fibrous texture, which, as well as the colour, seems 
the result of detomposition. When cut and polished, the mineral 
assumes a great variety of aspects; the green parts then resemble 
the finest crysoUtes, but the fibrous eidiite parts, when cut of a round 
form, present one or two reflections on a transparent ground wliich 
move as the stone is moved, just like those from the ckfs eye; these 
reflections are very brilliant, and are accompanied by numerous iris 
colours, which move liKp those oft the opal. This phenomenon is 
often observed in the rough stone, which, when exposed to light, 
exhibit certain deep red tints of a cupreous colour, and metdlic 
lustre on all the faces.— BuU. Univ, B. xi. 42. 


« 

9. Vtdcmic BMpkuret of Copper. —M. N. Covelli, during -his- 
jexamifiations of Mount Vesuvius, has observed some particular 
going on, especially in the fnmeroles on the eastern side 
ikt mountain, and within the crater. Speaking of the tbnner, 
Here there are fumeioles in whidi pure chloride ofl^d 
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vsid>lintes. into white and yellow crystallizations, which fiism^ Ih 
the hotter placesdbrm nacres, gum, and stalactites. In many parts 
the sulphuretted hydrogen, evolved within the ftinieroleB, reacts On 
the chloride, and forms sulphurct of lead, dispersed in small scales 
through the scoria. Other fumeroles produce thin scales of 
the black oxide of copper; these are very brillit^t, metalloidal, 
and flexible, and are produced by the action of the vapour of Water 
at a red heat on the chloride of copper, which may he observed 
on disturbing the fumeroles. Here and there the reaction of 
aqueous vapour on the perchloride of iron u^duces metalloidal 
scales of the peroxide of iron; whilst further ffl, the same viqiour, 
acting on mixtures of the two chlorides, produces oligiste iron in 
small crystals, aggregated on the scoria. The muriatic add re¬ 
sulting from these actions, and the sulphuric acid which is formed 
by the decomposition of hydrosnlphurets and sulphates, attack Ihe 
iron, lime, copper, aluminc, potash, &c., in the lavas and scoria, 
and hence result a nui^Kr of other productions which line |he 
passages of the furncrolel; 

M. Covelli descended into the crater, until within 306 feetof 
the edge of the large. eastern opening, from which the great' cur¬ 
rent of lava flowed in f322. Here the fumeroles presented the most 
beautiful crystallizations of sulphate of lime and sulphur. On 
examining the scoria they were found incrusted and covered with 
a substance, having all the shades of colour belonging to blue, 
green, and black. Sometimes it resembled a spiders wab in ap¬ 
pearance, sometimes soot deposited in the cavities of the scoria. 
Many specimens were collected, and also a portion of water con¬ 
densed from the vapours which issued forth, ai^ which evidently 
contained sulphuretted hydrogen and muriatic acid. The tempera- 
ture of the vapour was ^ high as 85*^ C., in some plaqes, and even 
'iq)do 90°, at half a foot beneath the surface. 

The water being examined was found to contain only a little 
sulphuretted hydrogen, and a little muriatic acid. The black sub¬ 
stance was soon ascertained to be a pure sulphuret of copper. 
Being analyzed, 100 parts yielded 32 parts of sulphur, and 6d of 
copper, a loss of two parts being incurred, which accords very 
nearly with the composition of the bi-sulphuret of copper. The 
blue and bluish-green substances were found to be mixtures of this 
sulphuret with sulphate and hyflro-sulphuret of coppef. 

M. Covelli concludes that this substance has been formed by the 
action of sulphuretted hydrogen on the sulphate and muriate of 
copper evolved by these fumeroles; and observes, that its compo¬ 
sition accords with such an opinion, the deutoxide being that which 
■ forms the Vesuvian cupreous salts.— A7in, de Chimie^ xxxv. 105. 

10* F€dl of the.Lake S(yuwando in Rtmia. —This lake, situated 
iu the parish of Sakkola, in the Russian government of Wiboui^, 
And surromided by tbs lands of the.B&rona' Friedrichs, wtt mkc 
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40 verstfi in kngih, and had the form of a r, or Greek O. Before 

year 1618, it vaa separated from the lake of Ladoga by an 
Interval about a verst in. widtli, called Taipule, on which was a 
sandy hill; its waters flowed into the >river Wuosta, 'which united 
the lakes of S^na and Ladoga. On the 14th May, 1816, the 
waters of the l|Re Souwando, increased by the thaw and the tem«> 
pests, overcame the natural dyke at the foot of the lake, threw down 
the hill of sand, rapidly flowed into the lower lake, carrying away 
all the surrounding grounds, and for ever destroyed the barrier which 
had previously seawated them. A chapel and a countryman’s 
house 'were carrieflway with the pastures and meadows; the waters 
of the lower lake were much disturbed, and the surface covered 
with l^ns. The leve^of the lake Souwandp fell 124 archines, and 
Ita is now only 15 versts. Its waters no longer flow off by 

the Wuoxa, but pass into the lower lake by several tails through a 
d^p canal. The land which has been uncovered by the water is 
alq^y cultivated, and the beauty of tl^surroundiiig country said 
to il^creased.-r-il^^/^. Univ,y F. x. IsS" 

IX^ J^egetable Torpor observed in the KooU of the Black Mulberry- 
tree.^A very old mulberry-tree was brokeS into four quarters by 
the ^And^in 1790. Two of the quarters were destroyed, the other 
twO:^r^ained growing for a few years, but the last of them was 
removed in 1602. An elder-tree grew in the place of the mulberry- 
tree, without doubt from berries which had fallen into the middle 
of tfa^^old trunk of the latter. This elder-tree died in 1826, and 
at the^dme of its languishing about a dozen of qmlberry shoots 
start^ forth to flle day. M. Dureau de la Malle ascertained that 
*these did hot spring from seeds, but iVouy,he roots of the old mul- 
bet^-tnse, which had thus lain in the gromd ih an apparently inac¬ 
tive state, for 24 years, to send forth shoots af last.— Ann, de 
Scien<^ Nat. ix. 338. 

* 

12. Method of increasing the Odour of Bores.—For this purpose, 
aoQOit^ing to the author of the method, a large onion is to be 
planted by the side of the rose tree in suclt a manner that it shall 
toQcb the foot of the latter. The roses which will be produced 
will have an odour much stronger and more agreeable ^an sucli 
as have no^been thus treated, an4< the water distilled from these 
roeci^ia equally superior to that prepared by means of ordinary 
rose feavee.—CfeAono7». Ne^tigk.; — Bull. Univ, 

' • Apples.^K great improvement may be made in keep, 
in^plne apples by twisting off their crowns, which are generally 
. siwred to remain and to live upon the fruit till they have sucked 
entt a^4be goodness. It will be very easy for fruiterers to keep a 
few crwwiw 1^ them in water, which can be pe^ed or stuck on 
11 ^ showv when^tbe ihiit is served up, or artificial ones 
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may be made. A pine apple will keep for> a lon^ time when its 
orown is removed, and will also be greatly improved in flavour, flkr 
the more aqueous parts of the fruit gradually evaporate, and leave 
it much more saccharine and vinous in its flavour; which' naturid 
process is totally destroyed by the vegetation o^the crown, just 
upon the same principle that an onion or carrorwses its flavour 
when it begins to sprout in tiie spring. 

14. Mode of Condefising and Preservitig Vegetable Substances for 
Skips* Provisio?i, ^c .—The quantity of liquid^atter which enters 
into the constitution of vegetables is very ^mt; when they are 
deprived of it their bulk is very trifling. That prepanUion of 
animal food called pemmican, in which six pounds of meat av^ con¬ 
densed into the space of one, is mainly eifected by abstracting all 
the fluid from it. Vegetublcs may be treated in the same way: 
let them undergo the process of boiling over a fierce wood fire, eo 
as to preserve their colopr when completely cooked; grind them 
into a complete pulp by'some such means as are used to crush 
apples for cider, &c.; then let them be subjected to the action of 
the press, (b*eing first put into hair bags, or treated as grapes are 
in wine countries,) tilf'all the fluid matter is separated from them; 
the remainder of their substance becomes wonderfully condensed, 
and as hard as the marc from the wine press. Then let it be 
rammed hard into carefully glazed air-tight jars, (or tin cases, if 
preferred,) and subjected to the Appevtiau process for preserving 
animal and vegetable matters, (well known, by-the-by, to our 
grandmothers, who preserved gooseberries iu this way &om time 
immemorial.). ore used, they may be sufficiently secured by 

having two pieces of bladder tied successively over them; when 
the air within is absorl^ by heating the inclosed substance, th^r 
surface bepomes concave by the pressure of the atmosphere, and 
as long as it remains in this stale the matter within is safe.. If it 
should be thought requisite to preserve the flavour of the veg^bles 
entire, an extract should be made from the expressed liquid, and 
added to the marc. But spinage, cabbage, and many oth^f, have 
abundance of flavour in them in their dry state without this addidon. 
The preparation of the vegetable matter for use is accomplisfied by 
adding a sufficient quantity of milk, water, gravy, lime juice, &c., 
to the marc, and warming it up. Let the governiAent, and the 
dealers in ships’ provision, look to this; a sufficient quantity;^ this 
vegetable pemmican would be the greatest luxury to a ehip’a crew, 
and render the scurvy utterly obsolete. It is worthy of ^remark, 
that the most irritable stomach is not oflended by vegetable treated 
in this way. ? 

13. Jtewards for ike Discovery of Quinia, and for Liihotritytv^ 
The Academic des Sciences- has adjudged a pnze.of 10,000 fianes 
Xo MM. Pelletier and Caventou* foe tl^ discovery 



^ ilfisceUafl«dt» liiMXgmce, 


iii|t^ua»ef>;aiilpiuite'of quinia; bad another prissi of. I0»000 franes 
for. baTing-been the first to practise litholrity ixa 
body* and ht ^ving^succes^Uy opiated b^ his method 
pn a QhmbeB of persons afflicted with the stone in the bladder. 


•, . tff0^€t$eQU8 EjEhalations of the M. CoUard de 

MarUgay* having experimented on this subject, has obtained: results 
which 'tend to reconcile the differences existing between previous 
obs<^^. The Count de Milly first announced, in the year 1777, 
tbalhn aSritbrm escapes in great quantity from the surface of 
die sidh* and he cflKdered the gas as carbonic acid. Cruikshank, 
^«rehe*'|^^Abenieihy participated in this opinion. Ingenhouz, on 
the overhand, madntamed that the air so secreted was az^e. M. 
l^^roasi^t adopted the opinion of Ingenhouz, and endeavoured to 
COttfirhi^it by experiments. Lastly, Priestley unjd Fontana ques- 
t^aed^hb reality of a gaseous exhalation from the skin; and Four- 
piw^dsitively denied it. 

From the experiments of M. Collard'dc Martigny, he deduces, 
I, T^at a gaseous exhalation really takes place from the skin. 
ii» eifflalation is not morbid: it is observable in health. 

is composed of carbonic acid and ''%zote, in very variable 
proipc^oj^. The following experiment was fr'equently made. The 
bubbly of air which are disengaged from the skin were received 
info a^'luonel* the top of which was closed: they Were then passed 
into agrbduated tube, aud agitated with a solution of potash. The 
height to which the solution rose in the tube indicated the quantities 
pf carbonic acid that had been absorbed. All these operations 
Wpra at the.same temperature and pressure. Neither hydro- 
g^.n$t.Oxygen gas were discovered in this air. 

li d^s occur continually ; but vcr^ofren we may vainly at- 
discover it, which has been the cause of error in the re¬ 
sults of Priestley, Fontaha and Fourcroy. It is especially suspended 
after e^aieUe long continued in the middle of the day, or imme¬ 
diately after taking an abundant meal. Sometime? it is sounded 
without any apparent cause. 

V. .^e quantity also is very variable; but it was observed to be 
eonatintly in an inverse ratio to the cutaneous absorption. 

vip The proportions of the two gases vary very much, and some¬ 
times, the exhaled gas consists almost entirely "of azote: in other 
inUaueea the predominance of carbonic acid ia so great that it ap- 
l^^sjbo Jae the only .product.—dlifed. i2ep.,N. S. v; 75. 


......... ^ 

. ,>!?«, o/ Q^vanim in €a^<f Asphyxia by subversion .— 

M. .Leroy d'Etioles has addressed a letter to the Acaditmia de M«i- 
decuie, inT^ply to an assertion made by M. Thillaye respiting the 
t&idjUihjy ofgidvaQ^^ hft eases of asphyxia. The foimer ^ys; that 
tod ftoie. iiMffle ieiMtrtod in the sides of the bbdV 
aigl^ tod nin^ribs. sa as to come in contaet with 



^ oCtbe cU^hrftgm, wd then ^e cuDf^nt ef el^^ky 

i^m 25. or. 30 pair inch plates passed thmugh them* that the 
dla{^ragtQ iipmraately coBtracts>' and an inspiraUon ia effected^ 
tTpou brealdi^ the eommunication, and again coinpIeUng it, « 
second inspiration is occasioned, and by continui ||g. t hese means, a 
jtegular respiration may ultimately be occasioned, ^jphis pqwer thus 
applied has always succeeded with him iu experiments on drowned 
animals.— Bull. Univ., C. xi. 213. 

IS. Rec^overy from Drowning. —M. Bourge^had occasion acci- 
dentaUy to give assistance in a case where, amPa person-hdd "been 
twenty minutes under water, he was taken oat, add by a verj^oqmmou 
but serious mistake, carried with his head downwards. The Usmd 
means Were tried unremittingly, hut unsuccessfully, for a whole 
hour, but at the end of that time a little blood flowed from a-vein 
that had been opened, and a ligature being placed on the ann, ten 
ounces of blood were withdrawn: the circulation and res^railon 
were then gradually re<cstablished, horrible convulsions, .«aild a 
frightful state of tetanus coming on at the same time; "copious 
bleeding was again effected, after which a propensity to sleeps came 
on a third bleeding the following morning was followed by the 
recovery of the patient, lienee M. Bourgeois concludes that tha 
^neans of recovering a drowned person should never be abandoned 
until the decomposition of the body has commenced.’-^Bti^^nT'Ain., 
C. xi. 213, 

19. Preservation of Cantkarides .—It is stated by M. Joannes 
t'liat the active part' of cautharides exists only in the soft organs of 
the insect; that these are the parts which are attacked by a species 
of acarus, and that in this way the cantharides are injured.' Conir 
phor has no power of preventing the attacks of the acarus ; btit 
M. Fariues believes that pyroligneous acid will be found ^ectiial, 
and proposes to prepare cantharides with it, and even to lti|l'them 
at the time ii^hen they are collected by submersion in it. 

■ - 

20. Chloride of Lime in cases of Burns .—^The good effect of 

chloride of lime in cases of Imrns is confirmed by the experience 
of Lisfranc. He has applied it in many cases of that kind, 
sometimes immediately after the accident, sometimes after the ap¬ 
plication of emollient cataplasms. Lint is moistened in a s^ution 
more or less strong of chloride of limey and then appli^ to ^fae 
place, being covered over with waxed cloth.. The cure Um been 
singularly hastened, under its influence; and in one c^se where 
almost the whole of the lower limbs, the arms and face, bad been 
biffii^ the use of the chloride recovered the patient ftomi the stupor 
into which he had fallen at the. end of four days^ nid al perfect id- 
covery waa affected two months aftef 'Unw.^ 4^. 

.xL'77, ' 



ISMS ‘ InMUgenee. 

SI. PoJjjirp*,—Dr. Primns ofBabehhauBen.a9serifr, 

that the sa^omsed tincture of opium (of the Prussian Fharmaco- 
p<ei«) pofisessea the property of gradually destroying nasal polypi 
=when applied to them. Certain cures, which have been thus ef¬ 
fected, have alr|^y been published, and a stalking one occurred In 
Janu^» man, 46 years of age, had one in each nostril. 

The wetpre was applied several times a day to the bases of the 
, poLypiy by means of a small hair-brush or lint roll. In eight days 
the tumours haci assumed a paler appearance, and lost a little in 
voluintf; a serous ||prietion from .the pose, which had existed for a 
long tipic^ was diminished, and the pituitary membrane had ac- 
<]iiired:’h^wre lively tint, as if in a sub-inflammatory state. The 
applica^on was contint\|^d, the tumours continued to decrwse, and 
at iheeiid of three weeks had entirely disappeared.— Meaig, Chi- 
Turg, 1886, p. 13. 

■ Sw of the -M. J acopo Sa^hi, of Barzio in Valsasfua, 

ha^ng^had occasion tp take charge of some cases in which injury 
had been inflicted by tjie bite of a viper (Coluber Berus), trans¬ 
ferred hil obseqpitions upon them into the hands of Professor 
Palet|a. . From these it appears that ammonia, recommended by 
Dr. JItfaugili, in 1813, although an excellent remedy in many cases, 
it by p6 mrraDs sufficient in all, but must occasionally be seconded 
by ev^ possible means. Although sometimes nature alone has 
powm^-sufficient to overcome the bite of a viper, yet, at other 
timeSj' ihe .injury is so great and sudden as to resemble the effects 
of hy4jPo^hmc acid. In these cases he recommends that the 
patient^shuuld he put into a hot bed covered with woollen clothes, 
«ndt,«m>'ihost powerful .sudorifics with some tonics administered 
intof^ly;^ Friction should be applied all over the body, and at 
th9 same time the wounds are to be enlarged, cupping-glasses 
applied, ud tow, dipped in. ammonia, applied to the spot. 

. '■k' 

■ • t . 

23. lISlBj^rimenU on the Poison of the Viper, —M. Desaulx confirms 
the facC that dogs can swallow with impunity even large quantities 
of. .the poison of vipers. He observed also that when this poison 
ivas withdrawn from the vesicles i^%oon lost in power, and after a 
certela tiihe tecame inert; a portion ten days old being introduced 
wound of a-living animal, only paused slight tumefaction 
pn the, pm. Mangili, on the contrary, found it^ wfa^n hermetically 
sealediUp, to retain its virulence for many months. The species of 
viper frein which M. Desaulx obtained hie poison is not menftoned. 

Bull.. ]7n^,C..xi. 142. 

, • . 1 . 

}.^ of :dfp^.~The following* method of destro^ng 

■:#iOlee Copal de Boisseulh, to he excellent. 

Grounds, ipd'ch infested 1%theSe ^animals; have peifectly freed 
ihsrii t]idiift*Jiy'inea!i8..qf it. of worms must be procured, 

. Jdttedr nnd^.^owdtired with pulverised vomico-nut; the whole is to 
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j)e for twenty-fisur hours* The ni6le4rftckfl then 

to be opened) and two or three of these worms placed in each hole. 
If the. meadow is large^ they cannot be placed in every hole; but by 
multiplying them,as^much as pbssible) a good result is sure to ro 
obtained.— Attn* de AgricuL de lit Ckarente* 


25. On growing Salad-kerbs at Sea ,—On luug; isea*voyages» 
whatever e^Oulcnt roots, or fruit, or whatever vegetable essences 
may ^ stoWed in the steward’s stores, whether for the use' of the 
ofheem' Or 6rew, nothing can be a greater tr^aig^ the ibdilher; espe- 
cihlly within the tropics, thati a dish of fresh salubrious sslad*herbs» 
The want of such an addition to the ordinary fare on b^&lfd a s6ip 
has ofleh been a cause of disease, and mis^rtune, and eveir death! 
-^it is needless, therefore, trr insist on the ifsefulness, br to state 
the antiscorbutic, and consequently sanatory qualities^ of-fresh 
vegetables in such situations; and however limited the .ih^ns to 
supply such a want-us is described below, yet, as it iha/be' highly 
usehil to convalescents, and in individihil cases, the publication may 
not be deemed altogether valueless. t ' "V" ". 

Pipyide one, two, or three dem boards, mad^of wCmSeasoned 
inch stud', sixteen inches si^uare, with a ledge all round, rising one 
inch above the smooth mtriace of the board; and as it is- intended 
to hold water, the ledges must be closely and neatly iitfed,: at each 
oorner a nail, or small hook, should be placed, with strii%s tied into 
a loop above, by which the board may be slung in the necessary 
horizontal position; a thin covering-board, made of, tHe same 
material and dimensions, is also necessary, and which wtll-tferve for 
all the boards. 


Pieces of the thickest flannel must be had for each bOa’rd,*’eut so 
as to fit exactly within the ledgcsf These flannels requirb to be 
well soaked, and repeatedly washed in boiling Water, b^i*e they 
can be used, to discharge from them whatever is pernicioiu to vege* » 
tatiou as they come from4he manufacturer’s hands. J 

The board and flannel thus prepared, dip the flannel^-.w4ter, 
and place .on the boards; sow the seeds pretty thick and r^^larly ; 
sprinkle them lightly with thc^und, till all are moistened.and the 
flannel completely saturated; m which state it should hlwaya he 
kept during the growtj) of the ]fiants. Too much Wat^fioaU the 
seeds when fitst put on,' and are thereby shifted from th'eil^placeB 
by the motion of the ship. The cover-board must now'll jput on, 
and the whole hung up in its place. The' use of thi»* board is to 
assist the vegetation of the seeds, which it will do aufilCt^tly^m the 
course of t^wenty-four hours ; after which it may be laid aside. 

The board must be frequently examined, and when Ute moisture 
thereon is'diounisiiecTby evaporation, or crop, a 

supply must be given, just enc^gh to kee^he fiabi^lin the propt&t 
saturated state. ■' ■ V*; ,■ V .. . -1^ 

. lasts or seven days the crop (if the weather hasheea 

favcmrable) two inches high»-^it i» fit £ot use. pibdiee 
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and ^elr almost amphlbioafl 
habits at't« 4omtollas» ue still farther proofs that the couiiu^' 
was, 'CMSN^ now U. H^nce the facil^ 

of l^|;b*^oad9 (as'vr^ 

and beasto ai% too.i^^eosi^ fb^ the sys-, 

tematic eGO«K^"c£ the epjl^fret)^a^hence ^ ease with 

wlii^ a be Ineiadd ho an^ pj^herwim nseles^sotiier. Such 

_ —-_.at— —"il'i_2*Ai.:’-‘•_ __ _i_i- 


t8Bl»« or-^l^, are g^nendl^ 1 ^ ^tir m .markeh*^ 

tb^douh^^l^ of is rege^oir; 
reeHn^/a^^tenhi^fish.' 

>Vh|eih%^j^Bd.is;niiade for ^is purpo;se*-and filled 
own^ goes to market, and tbuys as piany ^oung^ 
pbndWn conveniently hold; this'he, can easily^ 
their fish are brought 'to alive. '*^ Placed 


grounds* 
stew for 



ath^ingxpots and dishes, &c., indeed any animal 
raaINtr thi^fish will eat. It^is said, they i 
cepus m^cafnent in the fixid, to make the fish* 
oYdW^)^-aoceleWe their fattening; but of this? 
obtain lin authentic pccohnt, 

Fish so treated, advance in size rapidly, 

any |p:eat a^ the kind (a species of p^|^ 

und^ pb if i ^ v^ion* i^ver arriv^e at much la^e than '^ 
dupi^ ’butl from ^ length of three or four 4^c 
put eight ^ nine in a few months^^A' 

maik^^loi. ^pfafts from the pond are^then ocqashn 
the^hw^^^'hrii first taken off, and conveyed in', lat^e- 
of watt^^ ^Mickeit; if sold, well; if^ot, they ard brdrfj 
repfauiid i^ tiMP^w, until they can be^disposed of.*. 

‘ .Thiil .bMS^*i!ws of fish-feeding is so managed that 
all fettim^^QjSr^bouvthe^time the water is mpst wanfi 
gard«»ipiw^-';Jw p^d 'is then cleaned .out,'the i ‘ 
saved, .' 0 vpm|fiw'h»mwQre,—agam filled with .i^ater, 
yOhng ^i.?afid fed as before;« 

' Chinaman, from whom the'^n^itet 

d^il/aQ4^.ii^o ^k»w|j^.hiip a{i much of the proee 
Seen ^da^ AL^i^enoe of three months, t^olw^swil^, 

coi^iihig fi?oi«p^weii^fe 

oth« ':.-tiu 

^E^iid^^^(i^b%vtamed,'siifi^ 
even rsisfKollit of^tKtir^ba^ 



came 
''avoir- 

first 
then 
made; 

'^"k tubs 





otln»ihstii»^5P9':i 
the^Eriofe^, 



and. 
jil^n loii|^ 



bie- has c( 

^fitableeoi^^iQQ 

i^day. 
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Oil the Meanit gem'fally used with (he Intention of curing 

a Stoopy* 

When the chest and the head fiiJl forward, the’most, common 
method of trying to correct the stoop is to put on some instru-^ 
ment by which the shoulders and the head are held back. To 
operate upon the shoulders, the common Jiack-coUar is applied, 
and to hold back the head, a riband is brought over the fore¬ 
head and fastened to'the collar. 

While these instruments arc kept on, the figure looks 
straight, though stiff and constrained ; but the moment tlicy 
are taken .off, both the head and the shoulders fall more for- 
Avard, than before their appllcuiian. Many examples of the 
bad effect'of artificially supporting «Iic I.ciul might be.offered. 
The following, although observed in the tiguro of a horse, is 
very demonstrative! When ibe rein (called the benring-rein), 
by which the head of a carriage-iiO'’.sc is reared iip, with the 
intention of giving hj^pi a shOwy iigurc, is loo^eneJ, the. head 
immediately fdls forward, and the neck,' in^ead of preserving 
the fine arch that is so much admired, droops between the 
shoulders:; •; Ix)okiug to this effect^ we should VAt, first be 
inclined to condemn the practice followed by horse-dealers, of 
reining up the head of a young horse ii^the stable, by means 
of the apparatus called a dumb-jockey. But on examining 

* For this, and some other communications upon the same subject, we 
are chiefly indebted to our much-lamented friend and correspondent, the 
late Mr. Shaw, Surgeon to the Middlesex Hospital, 
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* On the Means generally used 

into this mode of fixing the head, it will be found to operate 
on a different principle from the bearing-rein. Instead of a 
simple bit, such as the Horse in harness can lean his head 
upon, without suffering pain, a bit, calcidated to tense and 
fret, is.put into the young horse’s mouth. To relieve himself 
from the irritation produced by this, and which is increased by 
the constant pull of the (‘lastic piece of iron to which the rein 
is fastened, he curls up his neck, and thus brings all the 
muscles of the back of the neck into strong action, instead 
of allowing their power to be superseded by the artificial sup¬ 
port afforded by the bearing-rciri.to the horse in harness *. 

Many different contrivances, but uli acting nearly on the 
same principle as the hearing-rein, have been proposed as 
means for obliging a .girl to keep her head ereci. 

There is one mode whicli, to a pt'vson ignoi'aut of anatomy, 
seems to he particularly well adapted Ibr this purpose; but it 
is, in fact, more objectionable tlian the plan of tying the head 
back with a riband. A piece of lead, of some pounds weight, 



* "When the Russians wish to give a horse high action in trotting, 
they accustom him, w'hile young, to w'car heavy shoes on the fore feet. 
The resistance to be overcome necessarily increases the strengtii of cer¬ 
tain muscles; and hence< wlien shoes of the common size are put on, 
the horse lifts his feet higher than one which has not been subjected to 
this discipline. Some opera dancers practise with lead weights on 
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for curing a ^^loop. 

is sIuTif? over tlio back in siirli a -vvoy lliat it must be stipporled 
by ii riband put around the head. 

Althongli Ibis contrivance prevents tlu* h(*:id for a time from 
fallii’y. forwards, its bad ciflccts may be dcuionstrutod. AVJieii 
tiici weight is on, the muscies oftJio bnck of tbt: spine arc pas¬ 
sive, while tin. sc on the fore-part of llie neck arc necessarily 
brought into action to prevent the head from b(;in" pulled too 
far hack: this is easily prened; for if wc ]mt the fingers on 
the sternal portions of tlie stcano-clcido muscle, which, willi 
the small muscles on the fore-part of iho^liroat, pnll the head 
lorwards, wc shall feel tlicrn ttaisc' and in ariioii. ^J"he iiicreasetl 
activity of the mnsek's on the ton* and tlu' passive condi¬ 
tion of those of the back, may lie further evemplitied by raising 
the wtMght when the girl is not aware of our doing so; the 
licad will then be immediately forwards. 

We have many O[»porlunhies of observing the incorrectness 
of the principle on which all similar plans for the cure of a 
stoop have been founded, J-’or instance, porters who carry 
burthens on the back, h.y the a ,sislance of a band round the 
forehead, always stoop ; while ihosi' who carry baskets before 
them susjieuded by a hand round the back of the neck, are 
peculiarly erect. I5iit the most rcniarkahle example of the 
(died of th(5 hea<l being jndlcd hack by a weight hung behind, 
is tile condition of the woiikmi who carry sidt in the streets of 
Hdinbnrgh, for they may he recogniscii as much by their mise¬ 
rable Sardonic grin, which is caused by tlie' constant excite¬ 
ment of the platysma uiyoides muscle, as by their stoop. 

Very annoying and even distressing conscrpioncos may ensue 
from any sjstein of trealmeut where a constant resistance to 
llie muscles of the fore-part of the neck is kept 4ip. A gentle¬ 
man had for many years worni one ot iIh^ collfirs invented by 
Mr. Che.sher; after .some lime, the muscles of the back became 
so weak, as to be incapable of bup[)ortIng the column, while 
those on the fore-part of the neck were so disproportion¬ 
ately increased in strength, by the constant resistance opposed 
to them by the strap passing from the suspending rod under 
the chin, that whenever the strap was loosened, the chin was 
Ibrcibly drawn towards the chest. As the muscles of the back 

part of the neck did not olTer any counteractingxesistance, the 

• R 2 
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windpipe was now pressed down, or almost doubled on itself. 

As soon as this took place (and it was almost immediate on 

the attempt to sit up without the collar,) the patient was seized 

with such a sense of suffocation, as to be obliged to throw 

himself on his back. As he was able to breathe with ease as 
► •"/> * * • * 
he lay on his back, his advisers were led to believe that it was 

the weight of the head which pressed down the windpipe. To 
counteract this pressure, various contrivances had been pro¬ 
posed to support the head. Indeed, the patient himself 
was so convinced, frpm w’hat he had heard, that it was the 
weight of the head which pressed down the windpipe, and^so 
alarmed had he become from the certainty of having a fit of 
suffocation when the h^d was left unsupported, that there Was 
much difficulty in persuading him to believe that if the head 
could be made heavier^ the sense of suffocation would be re¬ 
lieved. He was at length induced, although with great dread 
of the consequence, to allow about fourteen pounds of shot to 
be placed on the top of his head. He was very much alarmed, 
but it was highly gratifying to witness his surprise and plea¬ 
sure in finding that, instead of his head being weighed down, 
he could support it, and could breathe with ease while in the 
upright posture. The following is the principle on which this 
plan was proposed:—the muscles of the back part of the 
neck had been brought into such a state; that their ordinary 
stimulus was not sufficient to excite them to the action neces¬ 
sary to counteract tlie efforts of those on the fore-part of the 
neck, which had been evidently increased in strength. The 
placing a weight on a certain .spot on the head formed an addi¬ 
tional stimulus to the muscles of the back part of the neck; a 
fact which the reader may prove by an experiment on himself. 

. By proceeding on this principle, by combining a variety of 
exercises, and by gradually diminishing the weight carried on 
the head, this gentleman was soon able to walk and sit in a 
state of great comfort, without being obliged to use any arti- 
£cial support. 

It is well known, that the neck-collars support almost the 
whole weight of the head and shoulders by the strap which 
passes under the chin. It must also have been observed, that 
the wearer very frequently pushes down the head against the 
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chin strap. In this way, the muscles on the fore-part neces¬ 
sarily become stronger, while those of the back, being deprived 
of their natural stimulus to action, in consequence of the rod 
superseding their oflSce, become diminished in power. Even 
were there no change in the degree of strength in the muscles 
on the fore-part, the head would naturally fall, if tlie support 
affonled by the chin strap were removed; but as these muscles 
are increased in power, while those of the back are diminished, 
the head must not only fall, but even bo pulled down. 

However, although the collars and the lead >veight, as they 
arc generally used, are not only incflicacious, but even hurtful, 
they may occasioncdly be useful in keeping the head in a cer- 
tairf position, after it Jms been brought to it by such exer¬ 
cises as tend to strengthen those mtiscles of the back which 
support the shoulders and head. 13ut tlio opinions commonly 
entertained, as to the means of counteracting an habitual 
stoop, arc so erroneous, that even the position of a tailor sitting 
on his shopboard is better than the jdans generally recom¬ 
mended. This at first appears ridiculous ; but the manner 
a tailor holds his body %vlicn he walks, proves that there is 
something in Jiis habits which tends to the correction of a 
stoop; for he is quite a caricature of a strutting erect figure, 
especially in the way ho bends in his loins and carries his head. 

TIic peculiarity of the tailor’s gait proceeds, in a certain degrce, 
from the bent position in which he sits: hut this explanation 
is not at first satisfactory, since it may be observed that other 
tradesmen, who also stoop while at work, generally have their 
head inclined forwards, and have also a distinct and habitual 
bend in the neck ; such, especially, is the*condition of persons 
who sit at a Uible and sloop forwards, as watchmakers, engrav¬ 
ers, &c. Jt is not dilficult to explain the cause of the differ- 
ence, and the inquiry will assist iu directing us to the prin¬ 
ciples which we ought to recollect in our operations upon the 
spine. 

Ill the sitting position of the tailor, the head hangs sO low, 
and so complete an arch is formed betwj;en it and the pelvis, 
that the muscles of the spine are called into strong action to 
support tlie head; the necessary conscquerTfce of this is, tliat 
these muscles become even unnaturally strong, or at least so 
strong as to predominate over those by whicli the spine is 
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pulled forward. Hut the bent position is not the only cause 
of increase in the strength of the muscles, for it depends also 
pn the ex<ircise given by frecpicntly jerking the head back- 
wanis. In those who stoop from the middle of tlie body, as in 
writing or working at a tabic, the muscles of the spine are not 
called into action; for, while the liead is in this position, it 
rests or is su]i]>ortcd hy the ligament of the neck. The liga¬ 
ment, lieing thus kept constantly on the stretch, becomes 
lengthened, instead of being made more contractile, asinusclcs 
would be; and liengc the stoop is increased. AVheu lliis is 
combined with the consetpiences of the waiit of muscular 
action, the deeper ligaments, which hind tlio upj)cr vcrto])nc, 
gradually yield ; if tlic operation of tliesij causes continues for 
a certain time, the boru's and cartilages Ihcrnsehcs become 
altered in shape, and consequently an almost irremediable 
stoop is produced 

This view dorh’cs confirmation, fiom Avhat may be ob¬ 
served in the shape of the tailors in some parts of Cjcrmaiiy, 
who, instead of having the erect figures of London tailors, are 
quite bent. On inquiring into the cause, we find that, instead 
of sitting as tailors do in tliU country, a hole is cut in the 
table, ami a seat is placed within it; so that their position, 
while working, becomes nearly the same as Ibat of jiersons who 
stoop while silting at a taliic. 

It may, perhaps, he objected, that laliourers, and especially 
the vine-dressers in France, fire remarkable for the complete 
arch which their body forms, although they bemd while at 
work as much as the tailor does. This may also he explained ; 
for in the labourer (he bend is produced by the pelvis rolling on 
the liead of the thigh lionos, while in a person sitting as a 
tailor the pelvis continues nearly fixed, and the hemd is in the 
vertehne on the pelvis. 

The eii’ect figure of the Turk perliaps comes from the manner 
of sitting whieli is common among Fastern nations; hut the 
heavy turhan, find the spice box slung from the back of the 
neck, may account in a great measure for the fine figures of 
the Turkish Jews whotrequent the streets of London. 

♦ Elderly persons may recollect how often the girls who worked at 
tambouring were crooked: the present fashionalile amusement of em¬ 
broidering seems to have, iu some instances, the same cftcct. 
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We may even take the shoemaker as an example of the 
effect of a particular manner of sitting, and of frequendy using 
ihe muscles of tlje shoulders. He is also a liltle in caricature, 
hat he carries himself better than the tailor, and tlic cause is 
obvious. The tailor’s figure is very erect, but the right shoulder 
is geuei'ally a little higher or larger than the left, from the 
constant exercise given to the right arm, while the left rests 
upon the knee: this inequality of the shoulders is not observed 
in the shoemaker, because he not only uses both arms equally, 
but the muscles by which the scapulm arc supported, become 
so strong by the Jiabit of jerlting baMc his cll>o\vs while he 
works, that his shoulders always appear more braced back-than 
those of any other class of persons : indeed, so characteristic 
arc the figures of toilors and shoemakers, that they may be 
easily distinguished in a crowd. 

'J'hcsc circumstances are mentioned, as they afford familiar 
examples of tlie principles on which we ought to proceed, in 
endeavouring to correct deformities; but it would be ridiculous 
to propose the position either of Ihe tailor or of the shoemaker, 
as the best adapted to correct a stoop or falling fonvanl of the 
shoulders. 

The 2 >rt‘ceding observations apply also to the contrivances 
usually employed to keep the shoulders buck, and particularly 
to the qiK'stion of tivo propriety of using the common back- 
collar. The effect which this instrument produces in ordinary 
cases may be easily comprehended by the following diagram. 
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The part of the back formed by the ribs is not a flat; but 
rather a round surface; and as the shoulder-blades rest on 
tliis, they .would fall forwards were they not prevented by the 
collar-bones ; but as these bones are united to the breast-bone 
by a moveable joint, and as the weight of the arms operates 
principally on the anterior angles of the scapulae, both the 
collar-bones and the shoulders would fall forwards, were it not 
for the action of several strong muscles which pass from the 
spine to the scapulje. But these muscles may he destroyed by 
any contrivance which supersedes their use. For example, let 
A A be the shoulder-blades, and B B the muscles which sup¬ 
port jfhein. If the scapula; be brought close to the spine by the 
straps of the collar, and kept constantly so, there can be no 
use for the muscles B B, They must consequently waste and 
become nearly useless, while those on the fore-part of the 
chest, being excited to resist the straps, will become increased 
jn power; and hence, when the collar is taken off, not only 
will the shoulders fall forward as in a delicate person, but the 
muscles on the fore-part of the chest will predominate over 
those by which the scapulae should be held back, and pull the 
shoulders fonvards. 

The spine and the ribs are occasionally bent so as to have 
some resemblance to the back of a spoon. In such cases, the 
shoulders not only appear high and round, but the lower angles 
of the scapulae project in an extraordinary manner, because the 
upper and anterior angle is not only unsupported by the ribs, 
but is dragged forwards by the clavicles which arc carried iti 
the same direction with the sternum. When this is to a consi¬ 
derable extent, it constitutes the contracted chest or the chicken 
hreasL This, in a slight degree, is common in London, and 
especially among young lads; it may be discovered by the 
coat having the appearance of being more worn opposite the 
lower angle of the scapula than at^any other part. Such a 
condition of the chest can only be completely remedied by 
appropriate exercises; but a collar is here necessary for a time, 
to keep Jke bones in the improved condition into which they 
sire brought by the exerwscs. 

These arguments will probably appea#. ’sufficiently well 

founded to prove that a girl, under ordin^ circumstances, 
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cannot'bold her head or shoulders hack, unless the muscles by 
which they are naturally supported are in a proper condition. 
Various contrivances have been proposed to strengthen these 
muscles. Dumb bells, if managed in a paiticular manner, are 
good; skipping, when the arms are thrown backwards and 
over the head, is still better; the exercises, called Spanish 
exercises, performed with two long poles, are also useful, but 
to each of these there may be objections, as they all operate 
more or less on thj? spine or ribs, which, in case of a bad 
stoop, are generally affected. 

The follo^ving anecdote will, perhaps, set the question of the 
propriety of wearing the back collar in a correct point of view. 
A surgeon was consulted by a 'gentleman, who is now one of 
our first tragedians, as to the best mode of correcting a stoop 
which ho had acquired. The surgeon told him that neither 
stays nor straj)s would do him any essential good, and that the 
only metliod of succeeding was to recollect to keep his shoul¬ 
ders braced hack by a vohmlaiy effort. But the tragedian 
replied, that this he could not do, as his mind was otherwise 
occupied. The surgeon then told him that he could give him 
no further assistance. Shortly after this conversation, the 
actor ordered liis tailor to make a coat of the finest kerseymere, 
so as to fit him very tightly, when his shoulders were thrown 
back. Whenever his shoulders fell forward he was reminded 
by a [)inch under the arms, that his coat cost him six guineas, 
and that it was made of very fragile materials; being thus 
forced, for the sake of his fine coal, to keep his shoulders back, 
he soon cured himself of the sloop. The surgeon was much 
obliged to him for the hint, and afterwards, when consulted 
whether young hulies should wear shoulder straps, permitted 
them, on condition that they were made of fine muslin, or 
valuable silk, for tearing which there should be a forfeit. 

An iiKiuiry into the manner a girl should sit, may appear 
trifling to those who have not been in the habit of seeing many 
cases of distortion of the spine, but it is intimately connected 
with the present subject, ami is really of cousiderablii import¬ 
ance. The question has been disputed; one party insisting 
that girls should al^^ys sit erect, while others are advocates for 
a lounging position. It is not difficult to show that both are 
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wrong-;—when a delicately formed girl is supposed to be silting 
erpet, she is generally silting crooked: to a superficial observer 
she rmiy appear quite straight; but any one who will sit on a 
music stool, and endeavour to kce]) his body in a perpendicular 
line for ten minutes, will be convinced that it is difficult for 
even a strong man to sit as long as a delicate girl is expected 
to do, without allowing the spine to sink to one side or to fall 
forwanls. 

The attcmj)t to sit erect beyond a certaiju time is in jurious, 
for although biniding tlu^ spine occasionally is useful rather 
than hurtful, y(;t when it is done involuntarily, and when the 
bend is atteirqited to be concealed by an endeavour to keep the 
head straight, there is danger of (lie spine becoming twisted. 
Indeed, a double curve is generally the consequence; there is 
first a bend to one side, to give ease to the fatigued muscles ; 
and then, to conceal this, thc»ro is a second curve that is neces¬ 
sarily accompanied by a slight twist in the vertical line of the 
whole column. 

The proposal to allow children to sit in a crooked or lounging 
position'seems to have been founded on the idea that all the 
muscles are more relaxed in this way than even when the child 
lies at full length on its hack. This notion is certainly incor- 
j*ect, and such a mode of sitting is injurious ; for even were the 
muscles jnore relaxed by i(, the bones and ligaments acquire 
such a shape as necessarily produces distortion. 

It may initurally be asked Iiow a girl should sit, since it 
would appear, that whether she is in an erect or sbxipiug pos¬ 
ture, she is equally in danger of becoming crooked. As sitting, 
in the manner generally recommended, affords little or no sup¬ 
port to one who is w’eak, the safest answer woukl be, that a 
delicate girl should not sit for e\cii more than five or ten mi¬ 
nutes without having some support to her back, and when she 
is fatigued, that she should lie down or recline on a couch. 
But as k would bo-Very annoying to a girl not to be allowed to 
sit up except for so short a time, and as a couch is not always 
at h^d, we must endeavour, to show how a delicate girl may 
remaiu upright posture for a reasonable time without 

incurringS^ risk of becoming crooked. This leads to an 
wqui^info^ftlherits of the chairs which are at present gene¬ 
rally used by children. 
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Young ladies are oUeii obliged, while at tlieir music lessons, 
to sit upon those chairs, which have high backs, long legs, and 
small scats. These chairs are said to ha\c been inveined by a 
very eminent surgeon, ami are intended, either to prevent dis¬ 
tortion, by some supposed operation on the spine, or ns the 
most effectual means o(‘su[)portiug tlie body. It is difficult to 
imagine how a chair of this description can effect the first 
purpose; ami to discover how far it is calculated for the second, 
the reader should make the experiment on a chair of the same 
proportion to Jiis figure, as the choir iu^qnesfioii is to that of a 
little girl. He will find that if the seat or surface on which he 
msts is small in proportion to his laxly, the chest wilt, after a 
time, either full Ibiward or to om^ side, unless he overt himself 
to a degree that is very fjulgulng. Indeed, if the scat he at the 
same time so high, that the feet do Tiot rest fairly on the ground, 
hut dangle under the chair, a forward position of the head is 
almost necessary to preserve the balance of the figure’’^. 

'I1ic objections to such choirs have l)een met with the asser¬ 
tion, tliat girls feel remarkably comlbrtablc in them. This is 
no argument in favour of their use, for it is not uncommon for 
a. girl who lias seven or eight pounds of iron strapped upon her 
body and next to her skin, to say the machine annoys her so 
litthi, that she does not, care how long she wears it. 

But whether this chair is agreeable or not, it is easy to show 
that it is not cnlculated to give much proper sup])ort to the 
l)ody, and that it is almost im[>ossn)le for a delicate girl to sit 
long in a Jiatural or easy [losilion upon it. 

It may be allowed, that, the cliairwhieh we consider the most 
comfortable, that is, the chair whidi affords the most support 
to the body, sliould, if made in prop(‘r proportions, he the best 
for a delicate girl. In such a chair, the scat should be scarcely 
higher than the Imeos (thus permitting tlie whole of the foot to 
rest on the flooi), and of such a size, that on sitting back, the 
upper part of the calves nearly touch it. This form of seat is 
very different from that of the chair ulludcct to, theof 
which is also equally objectionable, for, instead of*.being in 

• It must be almost unnecessary to reHnihd the ff the 

knees are bent in standing or walking, there is a the spine at 

the same time. 
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some degree shaped to the natural curves of the spine, it is 
made nearly straight, and projects so as to push the head for¬ 
wards. A delicate girl should always sit so as to rest against 
the back of the chair, and, if the lower part of her spine is 
w'eak, a small cushion will afford great relief. As it is quite a 
mistake to suppose that the shoulders, if raised in any other 
%vay than by the action of the muscles, or by the curvature of 
the spine and ril)s, will continue high, there is no real objection 
to a girl who is delicate being supported 6y an arm-chair; for, 
by occasionally resting on the elbows, ’a considerable •weight is 
taken off from that part of the spine which is the most likely 
to yield. 

These observations refer only to the manner in which delicate 
girls, wliosc spines are still straight, should sit: when the spine 
is actually distorted, it will be necessary to use other means. 


A Critique on the Aplanatic Object-Glasses^ for diverginy 

RaySf 0 /Vincent Chevalier, aine et fils. By C. R. Goring, 
M.D. 

Tim curiosity of many will doubtless be excited, as to what our 
neighbours, the French, ever foremost in the pursuit of glory, 
both in arts and arms, have been doing in the affair of achromji- 
tic object-glasses for microscopes. With tlie highest satisfac¬ 
tion 1 find myself enabled to state, that Messieurs Chevalier, 
.(aine ct fils,) No. (19, Quai de THorloge, Paris, have rivalled 
our own artists, in this branch of the manufacture of optical 
instruments. 

Mr. J. Lister, actuated by a most laudable zeal for the pro¬ 
secution and advancement of optical science, as it concerns 
microscopes, caused me to order for him one of Messrs, Che¬ 
valier’s instruments, in Mr. IV. Tulley's name; for, as Mr. L. 
wished that Messrs. C.’s pretensions should be fairly and tho¬ 
roughly scrutinfetd, it was but fair that the latter gentlemen 
should be stimulated to do their utmost, by a consideration of 
the science of their customer. A critical examination of the 
object-glasses of this instrument (for making which every facility 
was afforded me by Mr, L.), forms the subjectof the present paper* 
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I here, then, enter upon the discussion of tlie merits and 
demerits of the objectives of the said instrument *, these 
being much more perfected than those of another, of previous 
make, which 1 saw in the possession of Mr. llowship, of Great 
George-street, Hanover-square, to whom I received a letter of 
lecommendation from Mr.^ Spilsbury, of Ball-Haye. To the 
signal politoticss of these gentlemen, in furthering my views, I 
am greatly indebted. 

Four object-glasses accompany Messrs. Chevaliers* instru¬ 
ments (at least those marked perfccUonridSf) usually rated at 
the following foci: L4 French lines, 10 ditto, 4 and 4: the two 
latter combine together at will, and give a focus of two lines. 

14.) Focus about 1.42 of an English inch, clear aperture 
0.31, original aperture as reduced l)y a stop, O.IO. 

It is perfectly achromatic with its clear aperture, and may 
be used without a stop on most transparent objects ; requires 
to be cut oil’ to 0.23, to give the necessary distinctness for 
opaque ones.—(When I speak of the apertures which C.’s lenses 
will bear, 1 must be understood, here and elsewhere, only with 
regard to the middle of the field of view ^ or rather that part of 
it where the distinctness is greatest+, for double object-glasses 
give the central rays only correct, and confuse the oblique ones 
very much, for which reason, conjoined with the small aper¬ 
tures they admit of, they were abandoned by Mr. Tulley, 
for the triple construction, the true and regular form for the 
microscope.)—There is an excess of spherical aberration in 
convex lenses; neither are the glasses well ground, or centered, 
or duly adjusted. The concave of this ol>ject-glass is tar¬ 
nished, and there are traces of seediness in the cement, which 
is, indeed, to be seen more or less in the whole of them. 

10.) Focus about 0.91, clear aperture 0.23, original stop 
0.09. 

♦ The objects employed by me in looking into the defects and excel¬ 
lencies of these glasses, were an artificial star, and a piece of enamelled 
dial-plate, the phenomena presented by which, wketkput out of/ocuSt 
incontestably warrant the jviilgment I have pronounced upon them, as 
any true optician will admit. 

*{' When an object-glass is out of adjustment, its maximum of distinct¬ 
ness is not in the cen^c of tlie field of view, but somewhere else, accord¬ 
ing to circumstances. 
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This object-glass is under corrected in point of colour, and 
wants to be made longer in the focus to be achromatic. The 
excess of uucorrected spherical aberration is in tbo convex lens; 
the glasses are not well ground, centered, or adjusted; the same 
appearance of tarnish us in 14 ; bears ils clear a])crture for the 
middle of the held on most transparent objects, but must be 
cut otf to 0.2 for opaque ones. 

Both of these object-glassos arc inelTective upon test objects, 
from want ofsidlicieut power and ajierture. 

4.) Focus alx)ut 0,^3, clear aj)erture 0.23, original stop 
0.00, perfectly achromatic. The nncorrected spherical aber¬ 
ration is in the concave; centering and grinding veiy fine, but 
in very bad adjustment; shows some transpiirent test-objects 
pretty well with its clear aperture, and, cut olf to about 0.10, 
performs well on many opaque ones. 

2.) Focus about 4.7, clear aperture 0.21, no stop, perfectly 
achromatic, surplus of splierical aberration in the concave ns 
before; centering and grinding very fine ; adjust ment tolerable; 
in other respects very similar to 4. This object-glass being 
adjusted, does more singly on test-objects than any other, an<l 
carries an aperture of O.IG well on opaque bodies, showing the 
lines on the diamond-beetle’s scales strong and well cut out. 

Combination of 4 and 2—(([uudruple.) 

I am happy to be able to speak in terms of almost unquali¬ 
fied approbation of this composition. It, of course, surfiasses 
the performance of any single triple-glass, on those tesi-ohjccts 
lohicli require extravayant angles of ajierliire. The field also 
is good all over, or at least would bo, if the glasses were in 
adjustment, which is ihe only drawback upon it. The focus 
of the combination is only 0.2(5, yet it performs admirably on 
transparent test-objects witli ils naked aperture of 0.23, and is 
very fine on opaque ones with 0.1(5, and doubtless would carry 
0.2, if the adjustment was duly carried into effect. 

Messrs. C. have, 1 think, most assuredly here hit upon one 
of the very best composUIons for the object-glass of a micro¬ 
scope; all the imperfi'ctions of double object-glasses, taken 
sinylyt are hero done away, while their thinness and agglnlina- 
tion into one mass hUonvs of their combining together almost 
as if they were simple plano-convex lenses, leaving moreover 
abundance of space for the illumination of opaque bodies. 
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I must here state, that Messrs. C.’s object-glasses are all 
stuck together, 1 believe, with hisctl gum-mastic, or, perhaps, 
with very thick mastic varnish. This practice seems, in theory, 
to be bad, most especially it* tlie curves unite<l together are not 
of the same radius; nevertheless, practically speaking, the 
process of soldering seems to me to do more good, by the obli¬ 
teration of tw'O surfaces, and by keeping the glasses immov¬ 
ably adjusted, tlian harm in any other way. I cannot, in fact, 
discover any very sensible difl'erence in the Optical performance 
of these small uehromatics, whether stuck together or not. I 
fancy that they have a little more liglrt and clearness when 
ccnientctl, (as they certainly should have,) but cannot be very 
positive. 1 liold it as a maxim in pmclical optics, ns in our 
common Uuv, “ de rebus non apparentibm etnon existeiitibua 
cadem est ratio.’** 

1 may observe, that Mr. I.islor has combined that marked 
10, with 4, and finds the performance proportional to that of 
4 and 2. 

It will be remarked that Messrs. C., from an apparent igno¬ 
rance of the value of aperture, and pt^rhaps impressed with the 
loo common and j)vevalcnt idea, that, having once obtained 
distinctness and achromatism in their object-glasses, every 
thing else might be accorn])lished by a condensation of artilicial 
liglit, liav(i reduced their apertures to such a degree, as to 
render their instrument as inclfective upon test-ohjec(s as a 
common compound; lor Avhen Ihcopening of an apluiiatic glass 
Is cut olf to the same diuineter as a common one, it shows 
'iwlldiKj more^ though it will certainly exhibit objects far more 
satisfactorily. Upon tlie apertures of niiciosco[)ic lenses their 
elTects entirely depend, as was remarked a long time ago by the 
great ITuygens. An achromatic glass is more valitable than 
another, merely on account of the larger aperture it will bear, 
without causing aberration, and coiiscfpient indistinctness. 
Those who are in possession of Messrs. C.’s microscopes should 
get llie stoi> behind the obj(;ct-glasses turned out, and procure 
others to lx; usc<l ad libitum, according to what the goodness 
of the object-glasses will permit. 

I feel myself called upon, however, to state, that, since the 

completion of Mr. L.’s microscope, Messrs. C. have enlarged the 
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apertures of their object-glasses to the requisite anglCf and have 
moreover arrived at the true method of adjusting themt so that 
they are now free from those objections which applied to Mr. 
Lister’s, and are in all respects unexceptionably finished. 

I know not if any dispute wjll ever arise hereafter, as to who 
is to be considered as the original maker of effective aplanatic 
object-glasses for microscopes *. It is of very little consequence 
in the present instance, for it so happens that Mr. Tullcy and 
Messrs. Chevalier have been so totally unconnected with each 
other, and have worked upon such totally ditierent principles, 
that it must be evident, on the most superficial consideration, 
that both are entitled to the honour ; nevertheless I apprehend 
it can be proved that Mr. Tulley made an effective one before 
the Chevaliers, having completed his in March 1824. The 
date affixed by Clievalier to his first instrument is 1825t. 

It requires moreover a stretch of complaisance, not to be ex¬ 
pected on this side tlig Channel, to be enabled to admit that the 
best double object-glass is {taken singly) effective ; or that, in 
consequence, Chevalier made an effective one until he had en¬ 
larged his apertures^ and combined two torjether^^ w’hich combi¬ 
nation is not to be met with in his |>rimitivc instruments. Mr. 
Lister, (to whom the public is mainly indebted for the pre¬ 
sent eclaircissement concerning Chevalier^ instrument,) has, 
by a peculiar method of his own discovery, measured the 

t' 

* The question must naturally resolve itself into this point, for achro- 
matics for microscopes, (as they are called,) were made by DoUotul, 
Martin, and PoUard#many years ago; the only objection to them was, 
that they were not effe^ve, consequently, nominal only^ and useless. 1 
defy , any man to produce an cffcctice object-glass, which can satisfac¬ 
torily be proved to have been made before 1824. 

t See instruction published by Messrs.^.C. along with their 

microscopes^ “ Microscope Achromalique selon Edler,” &c. I appre¬ 
hend there is a misdate in Messrs. C.'s letter at the end of this paper, 
where they state they have made the achromatics 1824, with Jour 
otyectiveSt wliich implies that they also made them befure that period, 
but in another way. 

X Mr. C. Tulley recommended the combination of two achromatics 
toother from nearly the lieginning of his son labours upon tliera, 
who rejected the idea, together with myself, as giving rise to too great a 
complication, always mpjjoHing that triple, glasses must he used. I 
myself combined two triple achromatics together, for experiment sake, in 
a very early stage of our proceedings, but liked not the result, tliough 
effects were ceiiainly produced by the composition, which could not be 
obtained from best individual triple one. 
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c un cs, tliickncsses, and diameter, &c. of that marked 14, which 
1 here give (unfortunately one of the least ellective of the set,) 
however, in all probability, the rest are constructed on the same 
])rinciplo ; the annexed drawing by Mr. Ij. -will sulficicntly 
explain itself. Nothing can surpass the beautiful simplicity of 
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Chevalier’s, or rather Euler’s, curves, which, it W'ill be oh* 
served, are all alike*. The production of deep achromatierj 
must ever be a task ^ some dilllcidty, even to those who 
thoroughly understand'w‘ir humours and punctilios; and un¬ 
scientific artists will, T ^pk, he much more likedy to succeed 
on the French plan, than the English one. Two double object- 
glasses, by themselves, fire \ery poor things; but, wlien com¬ 
bined, perform admirably, and will, I believe, (if the thiee 
curves arc of equal radii,) be far more easily ex(*cutcd than 
one of the triple TuTleian construction. The dense flint-glass 
of Guemird, or Frauenhofer, however, will be an indispensable 
reijiiisito, from the nature of the curvatures. A triple Tulleiau 
object-glass, and a thin double one of Chevalier, fa composition 
first conceived and juloptod by Mr. Lister,) form an excellent 
combination, and give a very vivid lightT without soilness, 
didness, or nebulosity. This, I think, is the extreme number 
of glasses which ought to be tolerated. Let it never be for¬ 
gotten, that a gfiod triple glass ivill bear an aperiare 
quite siijjicieni far ninety-nine objects out of a hundred. I 
myself denouuceiithc practice of combining glasses together, 
in all those cases -u'herc they are capable of doing their ivor^ 
(done. 1 shall always consider it as a clumsy, bungling, and 
unworkmanlike method of obtaining a short focus, combined 

• The theory on which these ohject-ijlasses arc constnictcd rs ron- 
tahied in a paper of Euler’s, publishcifl at St. Petersbure:h, in 1774. 
Messr.s. Choviilier have caused it to he insei'ted entire in flie “ bulletin 
lie la Societe d'Encouragement de Paris," No. CCLIV.,,. for Aug. 1825, 

OCT.—DKC. 1827. ' S 
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with a large angle of aperture. If a man aims at perfection, 
and wishes to distinguish himself in this branch of optics, let 
it be done by working perfect triple glasses of 0.2 and 0.3 inch 
focus, with 0,1 and 0.J5 of perfect aperture, like those of 
Mr. W. Tulley and Mr. Dollond, or deeper still, if he is able ; 
and it is with the most cordial satisfaction that I am enabled 
to inform my readers, that Messrs, Chevalier (duly appre¬ 
ciating the regular triple construction as the true form for 
the microscope) have applied themselves diligently to the 
manufacture of this species of objective, from which they have 
already had excellent results. It is a fundamental principle, that 
all superfluous refractions and reflections arc to be avoided in 
the construction of optical instruments. As a radical reformer of 
microscopes, I can tolerate no abuses in them, or show any 
quarter to their abettors. Messrs. Chevalier have also under¬ 
taken the manufacture of achromatic and catadioptric micro¬ 
scopes, after the fashion of those made by Professor Amici, of 
Modena, which were so much and so justly admired by the 
cognoscenti of this country. 

It only remain.s for me to observe, that though two double- 
cemented object-glasses form the most perfect vomhlnation 
from the fewness of their surfaces, and comsequent brightness 
of their image, yet a fusion between the Tulleian and Eulerian 
constructions seems to be the most convenient for general use ; 
by this, of course, t mean a triple glass with a double one, 
to apply before it occasionally, a la Lister. Mr. Dollond and 
Messrs. C. have demonstrated that two object-glasses may be 
combined with the best effect^ which arc both goodt and work 
well separately ; but Mr. Tulley has constructed a double 
one, which, useless by itself, when applied over a triple one, 
(ma<le to act singly,) corrects that excess apherical aberra¬ 
tion in the concave lens, (by its own excess in the convex,) 
which, when the aperture is large, is the eteriibl vice of idl the 
best single and compound object-glasses for diverging rays 
which I ever saw, ITiis is perhaps the ultimatum of improve¬ 
ment, though a qnadniplc one, on the same plan, might have 
the advantage in greater light and clearness, from its simpli¬ 
city, and the paucity of its surfaces. 

The quadruple or quintuple object-glasses are those which 
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are best adapte<l for the solar microscoyie, for they give a full- 
sized field of view to this instrument, good to the edges, which 
no single object-glass will do, as I have had occasion to remark 
in my paper on Mr. Tulley’s aplanatics, unless converted into 
a compound, by means of eye-glasses, &c. This popular and 
highly amusing instrument \^ill now receive the utmost refor¬ 
mation and improvement of which it is capable, and become 
truly scientific in its construction ; hitherto it has been a mere 
toy, but one degree removed from a magic lantern, 

1 shall now allow Messrs. C. to say Avliat they can for them¬ 
selves, and to detail the various modifications Avhich they have 
introduced into their instruments, since they executed Mr« 
Lister’s order, by giving a translation of a letter I have received 
from them on the subject, and shall conclude by expressing a 
hope that no national or illibenil feeling has entered into the 
composition of this critique, and that 1 have used my oil, 
vinegar, and pepper in correct proportions. 

Pam, Oct* 15. 

“ Sir, 

“ Accept our thanks for your extreme complaisance in offer¬ 
ing to publish tile results obtained by us in the construction of 
microscopes. Since the order executed for Mr. Lister, Ave have 
improved those instruments last completed, by greatly enlarg¬ 
ing the diameter of the illuminating mirror, in order to obtain 
still greater light. The prism for opacjiie bodies is diminished 
about one half, and by a small modification in its mounting 
is rendered more serviceable : the diminution of the length of 
the body has enabled us to augment the magnifying powers by 
dillcrent eye-glasses, and the four double object-glasses placed 
in a better mounting can be used separately or in super¬ 
position, according to the pleasure of the observer, either to 
form quadruple objectives, or even to combine in a mass toge¬ 
ther. This last arrangement produces a great accession of 
magnifying power, Avilhout injuring the clearness of the image 
or arresting much light. 

“ You see, Sir, that we have the pleasure of coinciding per¬ 
fectly in your opinions about improvements, for we adopt the 
quadruple object-glass as the best, and Ave give three changes 

S 2 
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of eyc-|>ieccs. The double motion given to the body of a 
microscope is, in our idea, the defect of all those hitherto con¬ 
structed ; for, as the optical part should remain perfectly centred 
with the mirror and Uie diaphragms, it is evident that the 
least derangement of it from this j)osition must destroy the 
perfection of the image: this sta^c then only should move* 
witliout affecting the diaphragms or tire mirror, and in this we 

* This is (he theoretical view of the case, the practical one is different, 
as fi‘p(piently happens, (^taquft ofyeoU are not affected at all by the 
eccentricity of the axis of the body: nor can 1 recollect (hat 1 evei* felt 
any particular inconvenience from the motion of the optical part, even 
with transparent subjects, unless it was thrown vei'i/ much indeed out 
of the axis of the illiimiuatinp; mirror. On the other hand, it is notorious 
that living aipiatic insects and animalcules are the most popular and 
entertaining objects which microscopes can show. These arc, for the 
most part, abundantly restless; and if the stage on which tliey are placed 
lias any motion, tlieir nalurnl unquietness is so miicli exasperated, that 
it becomes almost impossible to get a good observation of them at all. 1 
once set to work at making some drawings of a variety of new and ori¬ 
ginal objects of this class (which, 1 trust, will one day be published) with 
amicroseope having all the requisite motions applied to its stage, and am 
coafuleiit that I had thrice the labour fairly appvoiwiate to the exceulion 
of my task from this oversight. The very tremor produced by the transi¬ 
tion of a caniage in the street, is frcapientJy sufficient to nnseltle live 
objects when disposed to be still and <iniel, and put them in a fidget for 
a ijuavtcr of an hour. 11, is very unfoHnnate that the mountings of 
optical instruments are maile in general by mere mechanics, who seldom 
or never observe with them, and consequently know not the exigencies 
wliieli occur in practice. It is still more unfortunate, that in the science 
of fitting up iiiieroscopcs, an ounce of a man's own wit is wortli about a 

ton of Iiis neighbour's. "Was it not that 1 
dislike to verify this adage myself, I should 
recommend the following motion to be ap¬ 
plied to the body :—let the socket of the 
arm which ciirries it have a smooth rotatory 
motion on the head of the bar in the usual 
way, conjoined with another horizontal one 
produced by rackwork attached to the said 
socket. Let the ])inion which belongs to the 
latter movement be made very strong, so 
that a lever about three inches long may 
project from its centre: this is to he held 
in the hand, the thumb ainl index finger ope¬ 
rating on the rackwork, while tlie tw'O little 
fingers given rotatory motion by working the lever end. This rapid 
double motion is here completely tindei* the command of one band, while 
the other is at liberty to ibe focus. 1 know of nothing belter 

for general purposes, or in paiiicular for following the motions of li\e 
insects, &c.; but w hen onhi inanimate ones are to he the sut^ect of mi- 
croseopicfll study, I prefer the motion of the stage, for the reasons stated 
by Mons. C. 
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liavc well succecdc<l in the constnictioii of the microscope of 
Amici. But all those arrangements much aiiguient the 
price, anti an observer ever so little practised will ahvajs find 
the object easily enough by means of his hands. 

llic prices of our achromatic microscopes are as follows:—- 

“ Ac/iromativ microscope^ like Mr. J^ister’s—300 francs. 

“Tile same, with the latest improvements, three eyc-piec(‘s, 
and camera lucida for draAving the magnified objects—400 
francs. 

** Jlmlcian Microscope^ one horizontal acliromatie, the stage 
gh ing all the motions to th<j object, Avifit a micrometer scrcAv, 
live cye‘-pi(‘ccs, tAVO canun-a lucidas, hand magnifier, frog 
1 rongli, acc(is.sary apparatus, One vatadioptric microscope, 
mounted on the same stand, and adapting itself to the same 
apparatus; the two instrumeiUs inclosed in a mahogany case—■ 
JOOO francs. 

“ Wc trust that the very moderate prices of these instruments, 
iogetlier aaiiIi the care Avhich avc U^stow on their construction, 
Avill procuix* ns orders for them. Their superiority has been 
duly recognized l)y the juiy of the K.\lul)itioii of the Produets 
of hidustry, Avhich has been pleased to decree to us a silver 
medal. 

“ Tlie Amician achromatic microscope is comp6sedof a tnf)e 
seA(*n inches Jong, at the extremity of Avhicli is placed a j)rism, 
A\hich re.flccts at a right angle tlie rays AA'hicli come Irom the 
ol)j''Ct-glass, composed («.y in our ininoscoprs rrreuted since 
182*1) of four double object-glasses, Avhicli may be used sepa¬ 
rately, or tAVO, three, or lour at a lime. The sUiml is a square 
bar, A\hich has a rackwork, carrying a moveable stage, 
Avhich, by means of adjusting scrcAvs ingeniously disposed, 
])crmits aii object to traverse the field of vieAV in every direction, 
'fhis disposition gives the i)OAYer of determining the real dimen¬ 
sions of objects submilted to obsenation by in<‘ans of llu? 
micrometer scrcAv, Avhich is placed at the side, Avhile the camera 
Incida affords the means of draAving their outline, and conse¬ 
quently of measuring the magnifying pOAver. 

The rays proceeding from the object which hav^ passed the 
object-glass, and have been rendered horizontal by^the prism, are 
recciAcd by different eye-pieces disposed after the manner of 
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Kamsden. Their power con be varied. Each instrument 
carries six, five of which can be attached at pleasure either to 
the catadloptric or the achromatic. The deepest belonging to 
the reflector is a single lens of half a French line focus, and the 
most powerful of the achromatic is a line and a half. 

“Such, we think, are th^^ details which-you required: we 
wish that they may prove agreeable to you. 

^‘We beg you to accept the a.^si.tance of the high considera¬ 
tion with which we are, Sir, 

* “Your v< / devoted Servants, 

iNCENT CuEVAtitfB, 'ain€ et fi!s.” 

69 , Q^ai dc tllorh^e,’* 


* 

f b 

.0/1 the Exintencf* of C'/zZorf/i.^ I’a iho. Au/.re liluvk Oxido of 
Mamjaimc. liy John jVFMidlcn, Esq. 

In the paper relating to this subjert, whiciidie cdiloi of the 
Quarterly Journal of Science ol>liging;y inscntotl in the forty- 
fourth number of'that work, I «ioscrihc:d soiniv expenimt^nts 
which 1 had made, to sliow llnil rhlori'';- is liforndy <‘Vol\ed 
from the Natf^e Black Oxide of Manganese Jn the action of sul¬ 
phuric acid, under certain cifrum.stuuccs, which 1 endeavoured 
to detail with strict uccunicy, so as to prevent any mistake or 
failure in the (‘vent of the experiment being repeated. 

Upon this ]>aper Mr. Richard Phillips has inaxle someo])ser- 
vations in the Phi)oso{)hical Magazine an<i Annals of Philoso¬ 
phy for April last, to which f am desirous of briefly adverting. 
He. says, “ Mr. McMullen having observed, when sulphuric 
acid iii added to peroxide of manganese, that chlorine is evohed, 
hexronceived it might%e derived ^rom an admixture of muriate 
of manganese, iron, or copper ; but having washed some of the 
peroxide of manganese with water, he did not And that any 
chloride of silver was precipitable from it; he, therefore, con¬ 
cluded that the peroxide in question contained no muriatic 
salt.” If Mr. Phillips will take tl& trouble to refer 
pap^r, he will lind that this is by no means the statement 
it contains, I obserN-ed that, in order to separate any soluble 
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muriates which the oxMe used might, in the first instance, have 
contained, “I washed it every day, for three weeks successively^ 
using sometimes hot and sometimes cold water: of the end~of 
that time, I tested the water, w’hich was then decanted from the 
washed manganese, by the niirate of silver, but without finding 
the slightest appearance of precipitated chloride. I then poured 
upon the manganese four times Its weight of dilute sulphuric 
acid; allowed the mixture to stand for about four weeks, occa¬ 
sionally agitating it, and at ihi\ end of that time, found, when 
the dilute acid, now of a cniiit. >»* ''oloiir, was removed 
from the suhsideni mamjojwsi , ^hc tatter agitated, that the 
most decisive evidence of the niesenci S clnorine was exhibited 
in the vapour evolved liou' it./' i staled further, that I h'<td 
'* carefully preset ve l this particidai mixture, and that after 
a rif amro ilian twelvemonths, the residuary man^nese, 
when the s':f.ernal?7ii‘ acid wn* removed, continuetl to evolve 
chlorine.*' 

lu this experiment my x'bj' ct was effectually to purify tho 
man;.*ar!ese u.-.i-d ti-oie any solubh^ muriate which might by 
possibility have been eaixcd with it: I did not, however, test 
the first used m wusiung it, but merely that which was 
last removed *>oiiv it, 

Mr. l^hillips proceed f j observe that he had prepared some 
obsorvalioijs, and at considerable length, to prove, that the 
author oftln? above paper has been completely misled by “forced 
analogies’* and ‘^erroneous experimenl.s;” but that it t^fem’ardv 
occuned to hitu, that it would be better to show, in a few words, 
ihe rea/ s uirce of tlie chlorine iu question, the evolution of 
which from peioxidc of manganese he had noticed some time 
precious to ike publication of my papers. That with this view 
be liad procured various specimens of the peroxide of manga- 
n(;se, (one of them in the cry|tallized staite,) which were reduced 
to powder, and on the addition of sulphuric acid, chlorine was 
evolved from each. That he then washed separate portions of 
them with water, and on the addition of ^nitrate of 

silver to the washings, chloride of silver was immediately preci¬ 
pitated : sulphuric acid being poured upon the washed peroxide, 
no chlorine whatever was evolved. That be further added 
sulphuric acid to an unwashed portion^ and to one which had 
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been washed, and referred bbth to a hystandcTy Avho immedi¬ 
ately detected the odour of chlorine in the former, but not in 
the laller. He then proceeds to show that the specimens of 
manganese which he had made the subject of this experiment 
coutoined a portion of lime, and he infers that the black oxide 
of mlinganese consequently contains muriate of lime. 

Mr. Phillips asserts that I have been misled by erroneous 
experiments. My reply is, that the experiment to whicli ho 
refers, and which I have recapitulated, was carefully mtwle, 
and is truly and faithfully detaihid fn what, then, is it erro¬ 
neous ? It is not incoihj)ati])lo with that whiqh he has producwl 
as a refutation of it, inasmuch as he did not wait the result for 
which the perusal of my sbitemcnt should have jjrepared him, 
and which he clearly should not have anticipated. He states 
that cfilorine was not evolved from washed manganese at the 
instant when siilphnric acid was all’iised upon it. This is not 
a contradiction of my statement: I airinm^d tiuit, after washed 
manganese had been exposed to the action of sulphuric acid 
f(»ra very considerfiblc period, 1 distinctly observed the evolu¬ 
tion of chlorine, and tliat for twelve months afterwards, undrr 
the rirr.imafances detailed, this continued to be the case :—all 
this T deliberately re-asser(. 1 have fre<pienfly mot with spe ¬ 
cimens of mafiganese wliieli, upon the lirst affusion of sulphuric 
acid, gave off chlorine ; but in fjoncral^ as far as my experience 
goes, this is not the casr: weixj it of uniform occurrence, and 
that (he mixture of sulphuric acid and oxule of manganese 
rendered chlorine evident to the smell, the fact could not have 
rnnained unnoticed iill now. 

The obsen ations of Mr. Phillips, to which I now refer, did 
not come into my hands till about three weeks ago. It fortu¬ 
nately happened that I had still preserved the specimen of 
washed manganese uptfh which sulphuric acid had been afiused, 
under the civcurastuiices already recapitulated, and it occurred 
to me that this w'ould afford occasion, ns decisive as 1 could 
desire, to {mt the accuracy of my original experiment, and the 
contusions drawn from it, to further proof. I am bound to 
premise that this specimen of manganese, after having been in 
the first instance washed and subjected to the action of sul¬ 
phuric acid, as already mentioned, has ever since remained in 
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tlic v essel in which the experiment was at first made, covered 
with dilute sulphuric acid,—a period of more than eighteen 
months; and it •will scarcely be doubted that, in the course of 
that long interval, any muriate of lime which it might have 
originally contained must have been thoroughly decomposed. 
Upon removing the suj)ernatant acid, the residuary manganese 
gave sensible evidence of the presence of chlorine; paper 
stained witli the solution of indigo in sulphuric acitl was readily 
blenclicd by it, &c. 1 now proceeded to wash the manganese 

in j>nrc water, and continued to do S'" until the acid was no 
longer perceptible to the taste. 1 then washed it three times 
successively witli distilU'd ^'.•ater, and after decanting off the 
thud of the Inst washing as closely as possible, added pure sul- 
])huric acid in consitlerable quantity, and stirrc'd the mixture 
thoroughly, after it hud cooled, uith a glass rod. At this time 
no vapour of chlorine was evident cither to the smell or to tlic 
usual tests. The mixture was then sot aside, and allowed to 
stand niidistnrhed for ten days : at the end of that time, when 
the acid was [>oure(l olf, and the subsident manganese agitated, 
the vnpour of cldorine was as ilistinctly manifest as when it 
uas first sulijcclt'd to cxpiTimcnt more than a year and a htilf 
ago. 

.Dltblhif Jfmc 11, 18‘27, 


Modern Improvements of Horticulture* 

That gardening has always been one of the most natural, as 
well as the most useful occupations of mankind, is obvious: 
that it has advanced—been retarded—or flourished, according 
as general taste or wants, or peculiar political, moral, or local 
circumstances, were favourabTe or adverse, is also sufficiently 
evident from all historical testimony;—but in no age has it 
advanced with such rapid strides towards perfection as it has 
done within the last fifty years. To bring the modern improve¬ 
ments in array before tlie reader,—to estimate their advantages 
in a public and private point of view,—to look forward from 
our present elevated station to the probable results of continued 
and extended application,—may be an amusing, if not an 
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usefiil inquiry: it may tend to remove barriers which are only 
imaginary, and by freeing the thinking powers of practitioners 
from the trammels of custom» lead them forward into that 
expanse of operative freedom, where much remains for the 
exercise of the inquiring mind, and experimental hand, in 
exploring the yet untrodden held of practicability, and calling 
forth the still latent powers and susceptibilities of pregnant 
nature. 

When we turn to the history of the first ages, we hear of 
a garden as soon as we hear of man; and though, from the 
paucity of description, we can only form ideas of such a place 
from the effusions of the poet, rather than from the detail of 
the. historian, yet, in judging from what still appears of abori¬ 
ginal scenery, we may conclude with Milton that a garden was 
a place, 

“ A happy rural seat of various views; 

Groves whose rich trees wept odorous gums and balm ; 
Others whose fruit, burnished with golden rind, 

Hung amiable, and of delicious taste: 

Betwixt them lawns—or the flow’ry lap 

Of some irriguous valley spread her store.”— Par. Lont. 

If such a place, it required care to rear the tender—to chock 
the luxuriant—-correct the irregular—to support the burdened 
—extirpate the noisome weed—and re]>ulse the browsing ani¬ 
mal. Such was the only occupation of the.first ^krdeners : for 
in those highly-favoured spots, those natural paradises, (some 
of which still remain in India,) where the groves which formed 
the habitations also supplied the simple food of the inhabitants; 
where the cocoa-nut with its various liquors, abounded; 

* The cocoa palm is rather a gigantic herb than a tree: the stem rises 
to a great height, of a strongly tough fibrous substance, but never so 
indurated as timber, though it is used in the construction of houses. It 
has no branches; but is crpwned with from five to seven ample compound 
leaves, forming an umbrella-like head. The spatha issues from the 
centre, and soon falls pendent betw^n and bdow the footstalks of tlie 
leaves, where it flowers and ripens the fruit. The nut is enveloped in a 
fhidk brown fibrous husk, which opens to shed it when fully ripe. The 
nut, when opeped, yields two liquids, which are nutritious, and accounted 
delicacies : me first is the milk which runs out; the next is the cream 
whiph is procured by being scooped ofr the kernel with a spoon: this is 
of ^iok consistence, and much resembles the cream of milk. After these 
ninains perfoctiy-formed layer of ^tached to the shell, and 
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where the date, the mango, tamarind, and lime dropped in 
profusion into the hand ; where the melon tribe upon, and the 
nutritious yam beneath the surface of the bountiful soil, were 
all spontaneously supplied without care, and without toil:—in 
such circumstances, neither sagacity to contrive, nor ability to 
j>erform, were necessary, further than collecting and preserving 
those spontaneous gifts of nature. 

But popnladon increased; and wlien mankind became 
translocated to regions less favourable to vegetation, and where 
the spontaneous productions of the earth were insufficient for 
their subsistence, then the business of the planter and cultivator 
became a necessary occupation ; and hence gardening would 
begin to assume a systematic form. 

As improvements, and the times in which they took place, 
have descended together in continuous aud collateral streams, 
the narration may be divided into three periods, viz,:—-From 
the earliest ages to the beginning of the sixteenth cen¬ 
tury ;—from the beginning of the sixteenth century to the end 
of the seventeenth;—and from that period to the present 
time. 

We have already hinted at what wore probably natural, or 
aboriginal gardens; the account is so far feasible from the 
fact, that such places and productions may be met with on 
the peninsula of India, at the present day: true it is, they 
cultivate rice, an<l some few inferior plants, where they have 
opportunity, and use them along with tlieir wiki fruits; but 
when they cannot procure these cultivate<l Jiecessarics, (which 
sometimes haj)peus,) they must rely on the natural productions. 
It is necessary to add, that some of the castes, from religious 
principle, abhor the use of almost any kind of animal food; 
and, therefore, vegetables are their sole support. 

From Egyptian and Jewish history, wc learn that gardens 

t ' 

which is used along with the liquith as an article of food. But another 
most pleasant lieverage, called toddy, is obtained i^om this palm, and 
which constitutes the chief value of the plant. The fruit is sacrfficed to 
procure this: soon as the frond becomes pendent, the extremity is cut 
off, and a narrow'-necked vessel is slung thereto to receive the streaming 
sap. This, botli before and atter beiiig fermented, is an agreeable and 
relhishing drink. It also yields an ardent- spirit by distillation, but of 
which the natives deny themselves the use. 
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were an appendage of llic palaces of tlieir princes, and other 
great men, for personal soUice and gralilication ; but how far 
the art wassysterratizcd, either in knowledge or practice, history 
is silent. Throughout the Assyrian, Babylonian, Peraian, and 
Macedonian empires, we learn but little more than that orna¬ 
mental gardening was carried to an extravagant height in their 
artidcial formation; insomuch that one of the Babylonian princes 
built what were called “ hanging gardens,” that is, a vast and 


lofty pyramidal structure on arches, arcades with terraces 
surmounte^; by other arcades, and carried up in gradations to 
a great height. The terraces being planted with the choicest 
trees, presented to the distant spectator a verdant hill of foliage 
in the midst of a large city, and lifted the sovereign proprietor 
far above the noise and intrusive notice of his vassals below; at 


the same time, yielding Inm all the sweets, seclusion, and quiet 
of the country, even in the purlieu of his palace! The idea of 


such an ornamented and elevated structure for a mighty sove¬ 


reign was certainly sublime, and far surpassing all that has 
been yet done (though it has been suggested by Mr. l^oudon) 
in the western world; and though only a monument of wtiulUi 
and personal pride, prompted by conjugal regard, and entirely 
artificial, was certainly proper for the place where it stood, 
worthy of the prince who erected, and the extensive empire to 


which it belonged. 

Throughout a long-following period, and up fo the time of 
the Romans, we learn nothing particular respecting gardens, 
only, that among the Jews, they had gardens for herbs, vine- 


yai'ds, and even gardens for cucumbers: but as frequent allu¬ 
sions are made to them, it is probable that gardening had then 
become a distinct calling, as wc find it was among the Romans, 
as soon as their extensive conquests were secured. 

As the arts and arms of the Romans ivent together, no 
doubt a very wide circ.ulalion of all that was known of garden¬ 
ing in Italy, was transferred tl^nce. Their writers on rural 
affairs preferred agri to Atw’ficulture ; but their sound know¬ 
ledge of the former shews no inconsiderable share of ucquaiii- 
lancewith the principles of the latter; and as their practice, 
as. well as tlie seeds of their products, would be introduced 
wherever the climate permitted, it is more than probable they 
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laid the foundation of British gardening. The rules and ex¬ 
amples left by them, were probably continued, with occasional 
accessions to the stock both of practice and production, through¬ 
out the Heptarchy, the domination of the Saxons, Danes, and 
Normans: but these troublous times were not favourable to 
the prosecution of the arts of peace ; and it is not likely much 
advancement in the art took place until the Norman power 
was fully established; and even then their castellated mansions 
precluded any extensive adaptation of garden, from the neces¬ 
sity of forming the glacis, for the greater security of the baro¬ 
nial hall: and though it is probable that, at this time, not 
dwelling, from the nigal palace to tJie cottage, but had a gar¬ 
den of some size or other, yet the best practice wns confined to 
th(j monasteries, and other religious corporations of those days, 
all over Christendom, Their education and Icisurt;, their foreign 
intercourse, their interest in the tithes, and their love of superior 
vegetables and condiments, on the many <lays they were restricted 
from indulging in the consumption of animal food, all contributed 
to incline the monks to prosecute gardening on the mostap[)roved 
j)lans. Thus, Italy, Spain, and Germany became famous for 
their superior culinary vegetables, as France was for improved 
fruits ; indeed, when war depopulated or devastated a country, 
and when the gardens of the chateau became a sacrifice to 
ofiensive or defensive operations, and when the potagcrics of 
the hamlets were trodden under foot and destroyed by a licen¬ 
tious soldiery, the gardens of the religious liouses were often 
s])arcd, and, consequently, many roots and fruits found there 
an asylum, which was denied them in less privileged places. 

1 n looking over the lists of plants cultivated in those days, 
we find the names of a great majority of the common sorts 
now in use, as well culinary, as for the table or the press, with 
a great addition of physical plants, it being then prevalent 
supposition that remedies for all the ailments of the human 
frame were existent in the vegetable kingdom, if they could be 
detected ; the cultivation and gathering pf simples, therefore, 
was a business which employed many heads and many hands: 
even the Corinthian pillars of the noble profession of physic 
were not entirely free from that malaria, which was generated 
in the fumes of the herbalist’s shop! 
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Ornamental gardening had hardly showed its graceful head; 
the little that had been done of this in England, was only in 
imitation of the Italian school, though without their accompa¬ 
niments of splendid architecture, classical sculpture, and costly 
fountains. Such a style, in the near neighbourhood of a 
palace or mansion, is imposing and suitable, but the outskirts 
of^such gardens, which should have been gradually blended 
with and into the free and beautiful forms of nature, were 
bounded and deformed by tortuous labyrinths, by complicated 
folds of iiiisldy-clipped hedges, involving each other for no pur¬ 
pose than'affording seclusion.’from the licentious eye,” or a 
“ maze to the intruding foot.” 

It may be observed as somewhat unaccountable, the excel¬ 
lent taste of their landiicape painters was never transferred from 
the canvass to their style of ornamental gardening. But so it 
was: the people who had all kinds of assistance from artists 
of the first order, and from classical and picturesque Jissocia- 
tiou within their own territory, long remained blimi to what 
was so natural and so manifestly within their reach! 

In useful and profitable gardening, the fine climate of Italy 
gave great facility for successful cultivation of a profusion of 
the finest fruits, and being an advanced post for the reception 
of all valuable plants from bolh Asia and Africa, it much 
sooner than other Kuropcjan countries possessed culinary vege¬ 
tables in great variety, and ofsalad-her!)s a numerous list. 

From the commencement of the sixteenth century the im¬ 
provements in giirdening began to take the form of a system. 
The increasing splendour of the English court, during the reigns 
of the virgin queen and her father, ahd the princely establish¬ 
ments of some of her courtiers, calle<l the art of gardening into 
notice and repute, and gave an im})ulse to the yet dormant 
posvers of hprticultural practicability. Continental artists were 
generally employed in laying out the greater works. The sum 
of their prdfossion^l ability was chiefly geometrical, an exact 
knowledge of straight lines, Squares, and curves ; they could 
line out a polygonal basin to a haii^s breadth, and construct a 
many-tiered jet d’eau in the midst. Such, however, were the 
principal features admitted into, and which constituted the style 
of those days, and continued through that and the succeeding 
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century. In the latter (the seventeenth), and during the 
domestic broils which then convulsed the kingdoms, gardening 
appears to have been, as to style, almost stationary. In the 
mean time, however, the Reformation had been silently working 
salutary effects, not only in the deliverance of men from a 
servile religious thraldom, but also from the dogmas of prece¬ 
dential custom, and by imbuing them with a spirit of inde¬ 
pendence with respect to others, gave, what was better, a ae//- 
dependence in exertion, whether of mind or action ; and, after 
a few years of revolutionary excess, and abuse of ihis inestt* 
mable acquisition of mental freedom, at hist, in 1688, settled 
down into that rational state of composure, which, with few 
interruptions, has happily remained to the present day. 

Then it was that gardening, in all its branches, was patro¬ 
nised and encouraged. Tournefort in France, niul Ray in 
England, enlightened the public by their description, enumera-^ 
tion, and classification of plants. Evelyn called attention to 
the usefulness and national value of forest trees; several 
authors developed the mysteries Of kitchen-garden and orchard 
management; coUcctiDns oft^exotic plants were made, and 
glass-cases built for their reception; Apiculture receded a 
share of the gardener’s attention; and in short, there seemed 
to be, about this time, a gener^ movement by united exertion 
to gain what had been i)revionsly neglected, and complete 
what had been only feebly attempted. 

The access^n of William and Mary to the,. British throne 
very naturally introduced Dutch gardening and architecture. 
The old Italian and French style.s received very little, if any, 
amendment. The avenii|h the canal, the rectangular clumps 
and borders, the shelves and slopes, tfie terrace, with its stairs, 
were all main tuiued and extended, the whole surroiinded by 
exactly-clipped hedges, and' bedotted with fanciful and unna¬ 
turally cut trees. This expensive and ridiculous ^hion had 
its admirers for a time, but at last fell into iHsrepulSby not by a 
hull or anathema, but chiefly by tbei^een sarcasm of a Pope ! 

Kitchen-gardens were improved by additional brick-walis 
for the more delicate kinds of fruit, as vines, figs, peaches, 
nectarins, apricots, Sccj Hot-beds were in general use, and 
xqany hot-houses were erected for different kinds of the above 
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as well ns for the. pine-apple. In those days our fmit-lists 
contained twenty sorts, of .which there were many varieties. Of 
culinary vegetables there were, of roots eighteen,' of shoots 
.four, of leaves fourteen, -of flowers three, of seeds three, of pods 
two, and of herbs for all purposes twenty-five. 

From that period, the commencement of the eighteenth 
ceJntury, every succeeding year brought forth new objects of 
the gardener*s care, and improvef} .operations for his imitation. 
The acc^uirements of natural science, radiating from such a 
characteFyS^ Sir Hans Sloane, v^ose theories were imbibed 
and Ifc^fi^ed by the practical abilities' of Philip Miller, 
were, at that like the orb of day J)ur6ting from behind 
a cloud! Scientific fight and practical '‘4ife were shed on all 
around, and the fitihidation was then laid, by their united 
means, ou,whrch''^as been raise(||almostdll%he varied structure 


of modern horticultural improvement. It would be impossible, 
aa needless, to give the names 6f the authors, who, from this 
period, showeihtheroselves in ^rint on the subject 'of gardening, 
for, were the fesgpetive merits of Iheiivtitfcrary labours noticed* 
and the-succelsive|«di|i^veries ^nd ad^n^es chronicled, the 
amoun^ wot^d Be v^Juniinous indeed. But the following cele¬ 
brated names canAoI, in justice to their ni^mories^ be omitted. 


creat iUiinti^us wfe dperve^ly at the head oftbe botanical 
of garl^ning; Miller, with his sateIIiles,^onlon, 1-^e, 


and Alton were at tfat of practical bot^'y, a^^wlril as, of all 
the othgr part^of (genitive gardeni^ ; and^ as a leading 
o^hardist, Kennedy, and many others on mi^ellancous sub¬ 
jects, produced respdbtable directories and kalendare.* 

The improvement of ornameutal|||ardening kept pace witli 
that of the more useful. ^ Soon as the old style of rigid forn|ii- 
lity had been exposed, it was exploded; mere refined^prin¬ 
ciples of taste prevailed its outlbies became better defined; 
it*was fo\U|d that.tli|Ke are certain fixed principles in nature, 
on which .Ute eleiffents of true taste are naturally (not fcaprici- 
olisly) founded that del^Ut and gratification to the eye, or 


mind, cun pnly arU&frotn th&.harmony and fitness of the com- 
.binationl of art or 3^sign f^thajJl^e sensations of beauty and 


sublimity can ^Unly be conveyed by congruous associations of 
parts to ]the tvholc; and that ^thc incidents found in conjunc- 



Qn Modemi'fnifii(fO€menis of Ilorticviiure, 269 


tion ift nature should be the. objects of imitation of the gsir- 
dener’s, as they had long been that of the painter’s art, with 
this exception, that in the immediate vicinity of the mansion 
as much of the old style should l)e retained as will harmonize 
with the necessary artificial fa 9 ade of the architecture; but 
soon as departed from these creations of art, let then aj>pcar 
the varied How of nature’s devious garb. 

The art of painting had, in the best schools, proceeded on 
such principles, and the formation of real sceneryiwas improved 
from what was so promineat in the fictitious. Sp{de painters, 
even Claude Lorraine himself,'have occasionally from 

what may be called exuberance of desist, in producing extreme 
eifcct, by introducing lights which never can he seen by day 
or night, at dawn or twilight; by trees which haver existed, 
and by forms* wliich had only an imaginary existence. Land¬ 
scape gardeners, too, in the transition from the tame to the 
more natural style, hava^run into error, l)y imitating admiral)le 
incidents frequently seen in nature's works, forgetting*'thal their 
Aalue Springs entirely from their Iiaving happened by chance, 
but, jis Avorks ofnrtj lose al^their int^esl, and'become insigni¬ 
ficant. ' ' 

We are noAV arrived on the confines ofi our own times, of 
which Ave will take a general vicAV, .-and Avhich Avill sufficiently 
slioAV tlie accumulated assemWage of liorliculturrd objects, pro¬ 
ductions, and'knoAvledge ; and Avhicli a\4II also giA’e,'what was 

^ V * 

proposal, a gomparathe surveyof the extent,of our^ improve¬ 
ments. ^ ' 


And first, as to the highest departmerit, BotSny. Before the 
sexual system of IjiimfiOs was fairly established, (though- it 
spread far and Avido by the literary labours of Hudson, Ve, ^ 
(>urtis,’and several other able conterfiporary AvritiS-s, both in 
Eiigland and on tlie continent.) defects were found in it, ami 
not only as to the terms of distinction,alfiib t ||^5 |)ringing 
tO‘^etlicr, in the clsissification, plants which appeal^, trofn their 

* In AJartin's painting of Ihc l*ai^y^BAwer,,^mgh a fine composi¬ 
tion, tlie roots of the tree, on the left pf the C(H-pground, are too inucU 
out of the ground. Tlie aecid^^tal exposure of roots on the hahl^ a 
stream, or hi<'h-road, and their buttressrTike depart.ure frornllKSrtmttk. 
are lej,dtimatt^ohiccts for the pencil; but; their i-amific^ions pourtrayed 
on the surface of the ground; is as ridiculous as unnatural. ^ 

OCT.—DISC. 1827. 
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exterior habit and qualities, to have no natural affinity to each 
other. This Linnaeus was aware of himself, and left some 
fragments of a natural arrangement, but which he did not live 
to complete. This, or the idea of it, however, was taken up 
by Jussieu, a French botanist, and completed as far, perhaps, 
as it can be ; and though, in our present botanical publications, 
both systems are continued, yet it is likely that Jussieu's sim- 
pUhed system will, in time, supersede the other, though the 
curious fact on which that of Linnaeus was founded will never 
be forgotten,^ because ^f its practical use in the amelioration of 
fruits. Botanical publications, under the various names of 
Hortnses, Floras, Monographs, and of every country and dis¬ 
trict under the skies, and since the promulgation of Jussieu's 
sy.stem, monographs, tinder the titles of Geraniacem, Cistineac, 
&c., flow in periodical floods from the press, crowd the book¬ 
seller’s shelves, and thence flnd their way to every elegant 
drawing-room in the kingdom. 

This additional call on the business of the press, as well as 
upon the talent of the artist, arises from the fashionable'and 
refined bias of the public; taste foi* this rational and delightful 
study. To extend botanical collections, and the desire to pos¬ 
sess every vegetable beauty, pervaded the whole community: 
hence expeditions to distant laqds by collectors; hence the 
extension and encouragement of nursery business \ hence have 
sprung up chartered societies and associations for the encou¬ 
ragement of botany and gardening all oyer the rqplm; so that 
vegetable beauties and curiosities are now to be iu British 
collections, from every region of the known world. 

Neither has the occult subject of botanical physiology been 
ne^ected; many curious facts connected with the organisation, 
•structure, functions, anS qualities of plants, have been ascer¬ 
tained : but still there remains much for the employment of the 
naturalist’ypind ou this difficult subject. 

Landscape gardening is not so much the rage” as it was 
twenty or thirty years ago: {Rational circumstances, perhaps, 
may be the cause ; bjut its principles are much better under- 
stc^. The errors of ^ent and’Brown, and their followei*s, 
liTO been corrected by the works and writings of Repton, and 
the critiques of Knight and Vrice, whose theories have been 
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carnofl into practice by Lomten and others; and nothing will 
prevent tlic universal adoption of their principles, but the diffi¬ 
culty of giving the foreground- from home walks the extreme 
degree of ruggedness so much admired, and even indispensable 
to the painter. Fern, (unless we can introduce some uncommon 
foreign variety,) burdock, kexes, cannot be admitted into dressed 
ground ; nor have wc any plants in cultivation which would well 
answer the purpose; true, we have the rliul)arb, one or two sorts 
of thistles, cryngiums, palma Chrisli, and goimis with their ample 
leaves : but these would only appear intr*»iders, and misplaced: 
but much may be done by a judicious disposition of our com¬ 
mon shrubs, so as to conceal the traces of the spade and line, 
and gi\ e all our combinations of land, wood, and water that 
flowing character, wliicli is so true to nature, and so pleasing 
to the refined eye of taste. 

h’ioriculturc, which lias been imported from France and 
Holland, is also intensely fallowed about London, as well as in 
our luunufacturing provinces. Authors have creditably ap¬ 
peared ill this Hue too ; and our annual blows of flowers, both 
hoine-cultivated and imjiorlcd, are at once rich and costly. 
Tulips,hyacinths, narcissuses, raiuinculiises, and anemones, are 
the principal bed flowers : but roses, stocks, dahlias, chrysan¬ 
themums, and even poppies, <ire out of number. Flowering 
shrubs, both within and without doors, arc eminently ricli and 
various, and astonish as much by the splendour of their colours 
as by their elegant forms and number. 

OrcliJirding has declined during the last fifly years: first, 
liecauso of the gradual deterioration of the trees, and preca- 
riousnoss of the crops ; next, from the improved way of agri¬ 
cultural labourers’ manner of living. This change rctiders 
use of small cider and perry less necessary in a farm-house, 
causing an increased consumption of malt liquor; and this 
again, occasioning a greater demand for barley, at ^ce plciises 
both the farmer and the Chancellpr of the Exchequer. Thus 
the cultivation of orchard fruit (except cherries *) has greatly 
fallen off; and the decayed state of the old, and difficulty of 

• It is saiil that many of the Caroon cherries brought to Covenfc- 
garden market, are bought up for the purpose of colpuibig wine on th^ 
Contiueul. 
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raising new orchards, has given; h check to such exertion, ex¬ 
cept in places at* a distance from the metropolis, where orchards 
have suffered less from decay, and where the habits of the 
cider drinkers are more inveterate. Mr. Knight, the President 
of the Horticultural Society, has written copiously on this sub¬ 
ject, and very properly considers the cultivation of orchanl 
fruit as a national object; and by his example has done as 
much, nay, much more, than any other gentleman in the king¬ 
dom, to restore our orchards to what they used to be, and what 
tliey may be,—and it is hoped his excellent instructions will 
not be thrown away. 

Kitchen-gardening, the most important and useful branch 
of the subject, next demands attention; and here we arc grati¬ 
fied with a fine display of the cflicai^ of perseverance, the 
success of experience, and the triumphs of skill. In every 
month of the year, in spite of the winter’s frost or summer’s 
sun, our tables are supplied with wholesome and agreeable 
vegetables:—of roots we have fourteen sorts; of stems, shoots, 
and leaf-stalks, seven; of leaves, eight; of flowers, four: of 
culinary fruits we have sixteen; of seeds and pods, six; of 
coiidimental herbs wc have twenty-nine; and of herbs and 
seeds for confections there are seven, besides various fruit: of 
roots, leaves, flowers, and fruit, for there are in cultiva¬ 

tion twenty-two kinds ; and various sorts of plants for medicine 
and distillation. 

Of table-fruit there are above twenty different species, and 
of these numberless varieties, extending to several hunilrcds, 
or even thousands, of various excellency and value. 

A few tropical and- foreign fruits, not included in the above, 
htwe be^ cultivated in tolerable perfection in Europe within 
^these few years, viz. the Chinese loquat and litchee, the cus¬ 
tard apple, mangbsteen, and mango, &c.; and there is no 
doubt, if t^e fruits could be worked on some hardier kindred 
^ck, and ^ suitable place formed for them in a stove, they 
might be cultivated with the same success as the anana. 

In the forcing department of gardening, wonders have been 
accomplished. By this application of art, we appropriate to 
odrselves an almbst perfect imitation of any of the warmer cli- 
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mates: heat, that powerful agent in the development of vegeta¬ 
tion, we can have in any degree, by stoyes, by fermenting sub¬ 
stances, and from the steam of boiling -water: light, a no less 
necessary agent in the maturation of fruits, we combine with 
the former, by glazed houses and frames. 

The various expedients for obtaining the necessary degree of 
heat, are, first, the most simple method of a stove, with its Hue 
passing through or round the floor of the house, and this for 
warming the air within.; but iu this case, as the roots of the 
plants do not sufficiently, it is supposed, receive the proper 
degree of heat, various fermenting substances, as recent stable- 
yard dung, tanners* bark, oak and other leaves of trees, &c. are 
I’ormcd into beds, on which the compost of earth is placed, as 
in hot-lied frames, or in which the pots containing the plants 
arc placed, or plunged,tis in a hot-house. To obtain the same 
cHecl, borders within houses are formed for the roots, having 
an exca,vate(l heat-chamber beneath, supplied by simple stove 
flues, or from the fermenting substances above named, or from 
steam admitted for the purpose. This mode of supplying au 
equal degree of heat to the roots, as well as to the leaves and 
branches of a plant, is plausible, and cannot be far wrong, 
because it has boon attended with success : but there is, 
perhaps, more attribii|w;d to it than it deserves, because the 
region or stratum of me soil, which is naturally occupied by 
roots, differs, in respect of temperature, much less over the 
whole surffice,of our globe, than is commonly imagined. The 
lieat of the air in different latitudes ranges from several degrees 
below zero to 110 degrees of Fahrenheit’s scale; but the tem¬ 
perature of the earth eighteen inches bejpw the surface, it is 
probable, does not vary more than ten or fifteen. In England 
spring water varies only two degrees, viz. from 42 degrees in ^ 
summer to 40 degrees in winter; and the effects of our hardest 
frosts very rarcly’pcnelrate deeper than nine inches; but it is 
necessary to observe, that, in such cases,,as well as in hotbeds, 
we force as well as defend; and probably^ by such mode of 
applying heat and moisture, nutritious gases may be commu¬ 
nicated, which may be no small advantage. Besides, the 
atmosphere of the house can (as is done) be impregnated 
with the same qualities and degrees of heat and humidity (a. 
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most necessary accompaniment*,) which may be generated 
below. 

Light is a most potent agent in the maturation of vegetables: 
united with a moderate degree of cold, it is much more effectual 
in progressive vegetation, than the necessary degree of heat 
with darkness. Exposure to light is indispensable to plants: 
and, therefore, our glass cases are formed to admit as much as 
possible. Within these few years, the endeavour to gain an 
accession of light by reducing the dimensions of the wooden 
scantling of hot houscs.suggested the idea of metallic frames; 
and for the concentration of the sun’s, rays, horizontal as well 
as vertical curvilinear roofs have been Conslructed. Lightness 
to the eye, durability, imperceptible expansion, un<l gla/nl with 
panes, cut like segments of circles, to facilitate the passing off of 
condensed wafer, with com[)lele command of ventilation, are an 
assemblage of j)ropertics, always as desirable as necessfiry ; and 
as they may be cast in the most ehigant forms, and protected 
by paint, they add greatly to the ornament of the garden. 
Beautiful as these buildings asp, some littre disaj)poiiitnieiit has 
taken place respt'cting them : it has been experienced, that 
the intensity of the sun’s light, or heat, has been found detri¬ 
mental to the tender inmates, ami that shading is as necessary 
in bright, as light is in cloudy weather, ^jrtaiii it is, that in the 
winter season, when light and heat ar^Bbst desirable, no four 
need be entertained from this circumstance; and it ought to 
be considered, that in our sujnmer, we have at le$«t, daily,/our 
/lours more sun than intortropical plants have.at home: of 
course, they have less time*' for their evening’s repose, (which 
all i)lants more 01 “ lejs rOTpiire); besides, it should be thought 
of, that all plants are not ieqnally formed to sustain sucli a 
blaze of light; “ some alTect tlie sun and some the shade;” 
such as the pine-apple :h and orange, which require “ a warm 

« 

• The Rdixrission of humidity into forcing-houses is attended by the 
most salutary consequences : it counteracts the bad effects of fire-heat, 
and is Inimical to many insects. For this purpose, a steam-su])plj ing 
apparatus Is added to the best-constmeU’d hot-houses, productive of Ihc 
greatest advantages. 

t It has long been observed by gardeners, that the pine-apple always 
does best in forcing-pita, merely from the circumstance of there being 
■ more shade* 
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shade;’* and perhaps all plants which present a large reflecting 
surface of foliage to the sun, are content with a smaller share 
of his direct rays. These observations attended to, sun-shades 
may be applied for occasional use, and with the plants at a 
proper distance fram the glass, will certainly secure them from 
all the inconvenience of such buildings, while none of the 
advantages are lost. 

The kitchen-garden range of buildings includes pine-stoves, 
vineries, houses for peaches, and nectarines, figs, and cherries, 
hot-walls, pits for succession pines, melons, cucumbers; besides 
store pits for roots, tender vegetables, salading, &c., as well as 
frames for many purposes of culthatlon. Mushrooms arc 
usually raise<l in sheds behind the houses. The hot-houses are 
also used for growing early culinary vegetables, and small fruits 
in pots. 

[To be continued.] 


Chemical Manvpulalion^ being Insiructibns to Stvdents in 
Chemistry^ on the Methods of performing Experiments of 
Demonstration^ or' of Researchy with accuracy and success 
By Michael Faraday, F.R.S., &c. 

Wr will not positl^^^ assert that no one except Mr, Faraday 
could have written^is book, but we are of opinion that 
there are very few chemists adequate to such a task, which 
has manif^ly required a considerable share of practical 
skill, much ^eep and theoretical knowledge, and no small 
degree of patience and persever^sice, more esi)ecially shown 
in the clearness of the details, ar^ the perspicuous manner 
in which he has managed to d^scribd' prolix and difiicult 
processes. The work moreover fills up aschasm in cliemical 
literature, by embodying almost all that is important i*elating 
to chemical manipulation scattered through*the writings of 
others; while the autliorr’s extensive experience has enabled 
him to correct th^ir faults, and to present the student and 
operator with many new and important., facts and processes, 
by which the researches of the laboratory are naost essen¬ 
tially facilitated. 

Such is our general opinion of the treatise before us, and 
we are persuaded that those who are capable of appreciating 
its merits will agree in our decision^ but it is not so ensy to 
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substantiate our judgment by quotations, in consequence of 
the general'didactic character of the book, and the mutual 
dependenca' ’and.connexion of its different parts. We shall 
attempt, howev,et 5 to give the general reader an outline of its 
contents, ;and point out such parts to the chemist as we con¬ 
ceive particularly useful and worthy attenfion. 

The importance of readiness and derterity in the perform¬ 
ance of experiments has been duly estimated for more than 
a century. The writings of Black, Cavendish, Priestley, and 
especially Scheele, as opposed to those ef their predecessors, 
show tiiat they had acquired considerable facility in attaining, 
by simple and econondcal means, those ends which had before 
consumed much time and much expeUeo in tlieir accomplish¬ 
ment: but it is only of late years that the refinements of 
manipulation liave been carried towards perfection ; and the 
researches carried on in the laboratory of the Royal Institu¬ 
tion have been not a little conducive to this improvement: 
to no one, however, is this part of the science more indebted 
than to Dr. Wollaston, whose skill in what may be called 
microscopic chemistry is consummate, and who has a host of 
liumble but industrious imitators. So >essential, indeed, is 
the attainment of ’correct methods of manipulation to the 
progress of chemical science, that many entire trains of 
research are exclusively dependent upon it for success. It is 
true that it must always be subordinate to genius and inven¬ 
tion ; yet the person who could only d^ise, without knowing 
liow to perform, would com para tively^e able to lend little 
aud to the extension aiul usefulness of knowledge: and were it 
not an invidious task, we might be able to show that some of 
the greatest discoveries and improvements of the science 
liavc originated in dexte|to^of experiment, rather than in 
profundity of design, B|HkQt, therefore, in manipulation, a 
considerable advantage is^ained, independent of tnat result¬ 
ing from an acquaintance with the principles of the science ; 
and this is so considerable, that, of two persons of equal 
talent and information in other I’espccts, he who is the best 
manipulator will soon bo in advaqpe of the other; the one 
will draw just inferences with accuracy and rapidity, while 
the other will be lost in doubt, and often led into error. 
Mr. Faraday has pointed out several other cases of prominent 
advantage, arising from skilful manipulation^ especially when 
very ^all quantities of matter are to be operated upon, and 
where accurate conclusions are of more than ordinary import¬ 
ance, as in testing for ^rsenic and other poisons on judicial 
occasions. When tlte substance under examiiiatioa is rare, 
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as oflen happens, tlie facility of working with small quantities 
is also of much importance, as otherwise the*opportunity of 
gaining information may be lost, or only retained at great 
expense. There existed,” says our authori( v‘* in the British 
Museum a small fragment of a black stone, the source and 
history of which ^^s unknown: it was unique, no other spe- 
cimen^being in the Museum, or known to be in existence ; yet 
as it presenttd some peculiar charaoters, Mr. Hatchett was 
induced to examine it, and, working with a portion of the stone 
weighing not more than two hundred grains, he was enabled 
to discover in it a new metal, which he distinguished, by its 
various cliaractcrs, from all those previously known, and 
which he named Columbium. Ekeberg'afterwards disco¬ 
vered a metal, which he named Tantalium, conceiving it to 
have been observed and distinguished for the first time by 
himself; but Dr. Wollaston, who examined it, and compared 
it with columbium, was able to identify it with that metal, 
although he had not more than five grains of the stone from 
tJje British Museum upon which to make his experiments.*’ • 

In short, there can be but one opinion respecting the first- 
rate importance of exjjcrtness in manipulation, and neatness, 
dexterity, and eificacy of experimenting. These are the sub¬ 
jects to which the present volume is directed, and which will, 
lh(»rcforc, form a valuable accompaniment to the more gene¬ 
ral and systematic works. They are discussed under the 
following general heads :— 

The conveniences and requisites of a laboratory. 

Chemical apparhlust and its uses. 

The methods of performing chemical operations. 

The facilities acquired by practice; and. 

The causes which make experin^^ faU or sxiccced. 

The description of a laboratft^^ followed by two long 
and well-written sections on- the arts of weighing and mea¬ 
suring, in which the account of the methods of ^tormining 
specific gravities, and of the general management ofadelicate 
balance, are well deserving the student’s attentive perusal: 
indeed, there are no operations which are more frequently per¬ 
formed in a slovenly and careless manner, than those in which 
scales and weights are concerned ; and we should advise the 
tyro to sit down with his balance and this book before him, 
and practise the manipulations which it explains. 

The fourth section, on the sources and management of heat, 
is devoted to the construction and managedrent of different 
kinds of furnaces, lamps, blowpipes, thermometers; and py¬ 
rometers, and abounds in useful and in the details of 
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practical information ; and the same remark to the 

succeeding sections on comminution and solution—indeed, we 
were surprised finding so much to be taught in regard to 
these very Bii||ple operations. I'he seventh, eighth, and 
ninth sections treat of distillation and sublimation, precipita¬ 
tion, and filtration. Here, and indeed throughout the work, 
the wood-cuts are particularly distinct and well executed. 
In the section on crystallization, the uses of that process are 
enumerated ; and to this succeeds an account of evaporation. 
All these operations are extremely well investigated and de¬ 
scribed, both as to their principles and us to the most proper 
means of efiecting th^n; a number of curious circumstances 
are pointed out, by which their results are infiuenced, and 
by which certainty and success may be insured. 

The uses of coloured tests are explained and illustrated in 
the twelfth section. Of coloured liquids the author chiefiy 
recommends the infusion of red cabbage; and as it is not only 
a very good test for private experiments but of excellent 
service to the public lecturer in rendering certain changes of 
composition visible to an audience, it may be worth W'hile 
extracting the directions for preparing it. 

“ 583. The only substance of the Jtind, perhaps, worth 
keeping in solution, is an acid infusion of red cabbage. For 
its preparation, one or more red cabbages should be cut into 
strips, and boiling water poured upon the pieces; a little 
dilute sulphuric acid is to bo added, and the whole well 
stirred: it is then to be covered and kept hot as long as 
possible, or, if convenient, should be lieatcd nearly to boiling, 
for an hour or two, in a copper or earthen vessel. The 
quantity of water to be added at first should be sufficient to 
cover the cabbage, and the sulphuric acid should be in the 
proportion of about half nn bounce of strong oil of vitriol by 
measure to each good-sized plant. This being done, the 
fiuid should be separated and drained off, and as much more 
hot water poured on as will cover the solid residue, adding 
a very little sulphuric acid. The whole is to be closed up, 
and sufiered to stand until cold, and then the liquid poured 
offi and add^ to the former infusion. The cabbage may 
now'be thrown away. The infusion is to be evaporated to 
one half or one third its first bulk, poured into a jar, allowed 
to settle, and the clear red fiuid decanted and preserved in 
botUes. The residue may have water added to it, the solid 
part be allowed to subsiae, the clear liquor drawn off, eva< 
porated and added to the former, or it may be dismissed 
td together, This splution will keep for a year. When re- 
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quired for the acid of a small portion of it should bo 
neutralized by caustic potash, or soda, (not by ammonia,) 
when it will assume an intensely deep blue cplour, and will, 
in most cases, require dilution with twelve Q)|;fourteen parts 
of water. The red liquor of pickle cabbage will, occa¬ 
sionally, answer the uses of tlie solution, and is, when re¬ 
quired for service, to be neutralized in a similar manner.” 

For test-papers, litmus and turmeric are the most essential, 
and several precautions in preparing and using them are here 
pointed out, which, though apparently trivial, are, in fact, 
extremely important in insuring correct conclusions. We 
transcribe a part of the account of tlu^ applications of these 
coloured papers, as a specimen of the clear minuteness with 
wliich the details of the work ai'e given, and as a sample of 
the author's general method and style, where subjects of 
much greater intricacy are to be explained. 

‘‘aOl. In using these test pajwrs with a fluid suspected to 
contain free acid or alkali, or knowing that one of these 
substances is predominant, to ascertain which is so, all that 
is necessary is to moisten them with the liquid, and observe 
the change: if the fluid be acid, the blue colour of the litmus 
will immediately become red ; if alkaline, the yellow colour 
of the turmeric will be changed to a brown. The moisten¬ 
ing may I)e effected by dipping the paper into the liquid; 
but a better metliod is to touch the edge of the slip with a 
rod dipped in the fluid. In the latter case there is no risk 
of contamination to the fluid from the paper, and only a 
very minute quantity of the liquid is u^cd at once. 

“ These trials must be made by day-light; arllflcial 
light not permitting that just eslimatioji of the changes by 
wliich the presence of a small excess of acid or alkali is to be 
determined. As the proportion of free acid or alkali di¬ 
minishes, the intensity of the new tint jiroduced ujwn the 
paper is also diminished ; and when in very small quantity, it 
requires considerable attention before a decision can bo 
arrived at. The test paper sliould occasionally be touched 
with pure water in the immediate neighbourhood of the part 
where tlie solution has been applied, for any change in 
appearance that may have occurrra, not due to mere moist¬ 
ening, is then readily perceived. 

“ 5'J3. Although acid is generally tested for by litmus 
paper, and alkali by turmeric paper, yet the former is some¬ 
times used advantageously for the latter purpose, being first, 
slightly reddened, either by exposure to the air, or’ by 
momentary contact with muiriatic «u;id fumes. When the 
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paper thus modified is used to detect a free alkali, instead 
of turmeric paper, that substance is indicated by the restora¬ 
tion of the original blue colour. Litmus paper is best 
slightly redden^ for this use, by putting a drop or two of 
muriatic acid into a large jar, allowing it to stand a. few 
minutes, and then bringing the paper towards the mouth of 
the jar, or carefully placing it within : so soon as the blue 
tint has become slightly reddened, the paper should be re¬ 
moved for use. If too much acid be imparted to the paper, 
the delicacy of its indications is injured, because of the 
greater quantity of alkali required to neutralize the acid, 
and restore the blue? colour. For the same reason a paper 
free from alkali or carbonate of lime has been recommended 
for the preparation of these tests: for these impurities, 
combining with a minute portion of acid, neutralize it, and 
thus prevent that delicacy of indication which the test paper 
ought and may be made to possess.^’ 

The mode of determining the value of alcaline substances, 
or “ alcalimetry,” is described at length in this section. Our 
readers, however, will here recollect that there is an error 
respecting the specific gravity of the acid, which Mr. Faraday 
has corrected at page 221 of the present volume of this Jour¬ 
nal. The thirteenth section is allotted to crucible operations, 
and the fourteenth to furnace tube operations. They are 
full of minute and admirable instructions, evidently decfuced 
from long experience, and detailed with the same precision 
and clearnes which we have already eulogised. The fiftcentli 
section, which occupies nearly a hundi*ed pages, relates to 
“ pneumatic manipulation, or management of gases.” Every 
paragraph of the instructions here given will be found to 
contain something of importance to the student; it is, indeed, 
a valuable essay upon a difficult and nice department of 
’ chemical research. 

Under the head ‘‘ Tube Chenustry,” in the sixteenth sec¬ 
tion, a variety of means are pointed out, of working with and 
employing glass-tubes, as substitutes for more expensive and 
formal apparatus. Indeed, the young chemist cannot do 
better than practise .the art of bending, drawing out, and 
sealing tubes, as here directed, (and in the nineteenth section,) 
by wliich he will soon gain the requisite dexterity in forming 
them into test tubes, retorts,, and so on, and be enabled to 
furnish his laboratory with atquantity of very useful vessels 
and apparatus, at a very mod^te expense. 

The application of el^rici^ to chemical purposes forms 
the subject ^ the 8eventeenth:6ectioa> in which the manage-' 
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ment of eloctrlcal machines and apparatus is described, and 
the circumstances necessary to facilitate investigation and 
insure success are pointed out. To this Bi;icceed the ma¬ 
nagement and composition of lutes, and a chapter on bending 
blowing, and cutting glass. 

Cleanliness, order, and regularity are of the utmost import¬ 
ance in the laboratory ; and though the appearance of the 
chemist himself is often such that he appears ‘^todoat upon 
dirt,” the strictest nicety must generally be observed in the 
state of his utensils and apparatus. These matters must, 
indeed, generally engage his personal attention ; and it is not 
sufficient that glasses and other vessels tfe merely washed and 
wiped in the usual way, but they are generally required to 
be free from the minutest portions of adhering matter. A 
section is accordingly appropriated to the subject of cleanli¬ 
ness and cleansing, in which, and in that which follows it, 
entitled “ General Rules for young Experimenters,” much 
information is conveyed that will prove useful to those who 
arc commencing the practice of experimental inquiries in 
chemistry, and also to such as, having made some progress, 
have indulged themselves in slovenly habits, Macquer's ob¬ 
servations on this subject, as quot^ by our author, are so 
much to tlie purpose, and so well deserving the serious atten¬ 
tion of the young chemist, that we shall stand excused for 
inserting them in this place. He says, ** A persuasion 
must exist that arrangement, order, and cleanliness, arc 
essentially necessary in a chemical laboratory. *Every vessel 
and utensil oiight to be well cleansed, as often it is used, 
and piil again into its place; labels ought to be attached 
to all the substances, mixtures, and j^roducts of operations 
which are preserved in bottles or otherwise; these should 
be examined and cleansed from time to time, and the labels 
renewed when required. These cares, although they seem 
to be triffing, are, notwithstanding, the must fatiguing 
and tedious, out the most important, and often the least ol>- 
served. When a person is keenly engaged, experiments 
succeed each other quickly; some seem nearly to decide the 
matter, and others suggest new ideas; he cannot but proceed 
to them immediately, and he is led from oni to another ; he 
thinks he shall easily know again the products of his first 
experiments, and therefore he does ffbt take time to put them 
in order; he prosecutes with eagerness the experiments 
which he has last thought of, and in the mean lime the ves¬ 
sels employed, the glasses and bottles filled, so accumulate 
that; he cannot any linger disUngiA^'lhexn; or at least he is 
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uncertain concerning many of his former products. This evil 
is increased, if a new series of operations succeed, and occupy 
all the laboratory ; or if he be obliged to quit the place tor 
some time, every thing then goes into confusion. Hence it 
frequently happens that he loses the fruits of much labour, 
and that he must throw away almost all the products of his 
experiments. 

The only method of avoiding these inconveniences is to 
employ the cares and attentions above mentioned. It is 
indeed unpleasant and very difficult continually to stop in the 
midst of the most interesting researches, and to employ much 
valuable time in cleaning and arranging vessels and attaching 
labels. These employments are capable of cooling and re¬ 
tarding the progress of genius, and are tedious and disgust¬ 
ing ; but they are nevertheless necessary. Those persons 
whose fortunes enable them to have an assistant operator, 
on whose accuracy and intelligence they can depend, avoid 
many of these disagreeable circumstances ; but they ought 
nevertheless to attend to the execution of these things. We 
cannot depend too much on ourselves in these matters, how¬ 
ever minute, on- account of their consequences. This be¬ 
comes even indispensable wlien the experiments are to be 
kept secret, at least for a time, which is very common and 
often necessary in chemistry. 

“ When new researches aud inquiries are made, the mix¬ 
tures, results, and products of all the operations ought to be 
kept a long time well ticketed and noted. It frequently 
happens that at the end of some time these things ^present 
very singular phenomena, which would never have been sus¬ 
pected. There are many beautiful discoveries in chemistry 
which were made in this manner, and certainly a much 
greater number which have been lost, because the products 
have been thrown away too hastily, or because they could' 
not be recognised after the changes which happened to 
them.” 

The uses of equivalents, and the method of employing Dr. 
Wollaston’s sc'ale, form the subject of the twenty-second 
section pf Mr. Faraday’s book ; and of the concluding sec¬ 
tions,* the twenty-third contains a quantity of miscellaneous 
remarks, andthetweiltefourlh is appropriated to “ a course 
of inductive and instruSive practicesthat is, to a selection 
of minute instructions respecting the use of instruments, and 
the performance of operations, 

' Such isen putlineof the contents of this volume, of which 
\?e have felt ourselves obliged to speak in teivns unequivocally 
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iavourable; in fact, it contains, strictly speaking, nothing to 
criticise. It is minute, laborious, and very unpretending, 
and contains a body of instructions for the performance of 
experiments, and of descriptions of the modes of managing 
and applying apparatus, which is not to be had elsewhere, 
being manifestly derived from diligent research, extensive 
experience, anci correct judgment. It is not a book for 
amateurs, for they will presently learn from it that there is 
no royal road to the science of which it treats ; but the real 
student, who will seriously follow its laborious details, will 
discover in them an acceptable and sure guide through the 
crooked and intricate, as well as the straight paths of che¬ 
mistry. Those, however, and those only, who are well versed 
in the business of the laboratory, bolli as experimentalists 
and teachers, can duly appreciate the weighty service which 
Mr. Faraday has here performed. 


Statistical Notices suggested by the actual State of the British 
Empire^ as exhibited in the last Population Census. Com¬ 
municated by Mr. Merritt. 

[Read before the Literary and Plulosophical Society of Liverpool.] 

The population returns of the decenniad lustrum^ or period of 
ten years, which ended in 1821, were delayed for a considerable 
time, oil account of the difficulties which have always occurred 
in taking the population of Ireland. They have now, however, 
been some time completed, and from the data they afford, a 
few reflections naturally piesent themselves, which though 
sufficiently obvious, yet, from the extreme interest of the sub¬ 
ject, may be thought deserving of being brought together, and 
exhibited in a connected form. Theyj)oint ou^some pecu¬ 
liarities in the situation of this country, which distinguish it 
from almost every other nation that has yet>existed in ancient 
or modern times. 

From the notices which have been published respecting the 
different districts, it may be inferred, that the portion which 
may be termed the Urban population, has augmented in a 
much greater degree than the RuraL Thd^ileral ratio of 
increase has, however, been very great, and, in the opinion of 
Mr. Malthas, still continues at the same rate* That eminent 
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economist bius lately giveatt as his opinion, jiefore the Emi¬ 
gration Committee, ^at the present inhabitants of the^Bfal^ 
Islands do not amount to less than twenty-two millions onnrk 
half. This estimate is perhaps a little exaggerated; but as 
it may be assumed sutHcieutJy near the truth for all the objects 
of general speculation, I shall proceed to point out a few of 
those leading peculiarities, to which 1 have just alluded. In 
the first place we may assert, 1 apprehend, on sufHcient 
grounds, t^t Great Britain is the most populous nation which 
has existed since the Christian era. No other instance has 
occurred in which an extent of continuous surface of 93,000 
square miles has sustained a population of twenty-two millions. 
Italy, which is not of much greater extent, has sometimes 
been rated at nearly the same amount, but this estimate has 

been formed in the absence of all actual enumeration, and is 

»•* 

now ascertained to be a considerable exaggeration. No'^tHher 
part of the world can entei^into the competition, unless it be 
certain districts of China and Japan, but which, as our know¬ 
ledge of them in this respect is quite uncertain, I shall leave 
wholly out of the question. How far some nations of the 
ancient world may have approached or gone beyond us in the 
race of population, is perhaps equally lost in uncertainty. 
There is reason to believe, as I have endeavoured to demon¬ 
strate on another occasion, that some districts of the old world 
exceeded, in this respect, any country of modern ages. Amongst 
them, perhaps, may be reckoned Egypt, Mesopotamia, the lesser 
Alsia, and some parts of Persia: certainly, neither in ancient 

nprmodern Jtnms do wc find any instance of a single, compact, 
distinct ethpire, Ufcactly defined, identically, governed, an<l 
peopled by ti^nty-two millions of souls on the same extent of 
soil; this is undoilbteJly a peculiarity the most striking whicli 
can exist among nations. 

In the second place, we may, I think, affirm with tolerable 
certainty, that no motion ;ever contained so many large cities. 
On this point Great ^Britain exhibits a splendid superiority. 
We have two cities oftfis first class, London and Dublin ; the 
one with a population of.^mpre than a million, the other with 
iittk lees ftian three hundi^ thousand. Of cities of the second 
class;^or those which r^b. one hundred thousand inhabitants, 


orabove that number, v:e have seven, vix., four m England^ 
Manchester, Liverpool, Birmingham, Bristol; two'in Scotland, 
EdM>urgh and Glasgow; and one in Ireland, the city of Cork. 
These seven average considerably more than one hundred 
thoQsaiid each^ We have fourteen towns of the third class, 
or those containing from thirty to fifty thousand or upwanis of 
inhabitants, vtz., ten in England: Portsmouth, Plymouth, 
Norwich, Leeds, Sheffield, Nottingham, Bath, Newcastle, 
Coventry, and Hull. Two in Scotland,'Taisley Dundee, 

and two in Ireland, Belfast and Limerick. Of towns of the 
fourth class, iu which are usuaMy reckoned those of from fifteen 
to thirty thousand inhabitants, we have at least thirty, and pro¬ 
bably more. A slight glance at the principal nations of Eu¬ 
rope, with this view, will show at once their immense inferiority. 

To begin with France, the most populous of the great sove- . 
reignties. That empire possesses only one city of the first 
class, viz, Paris, which is inferior ^ London by one third. She 
has five of the second class, vix.f liyons, Bourdeaux, Marseilles, 
Lisle and Rouen; but, according to the latest information which 
I have been able to obtain, they will not reach, by a very con¬ 
siderable proportion, the average number of the seven English 
cities of the same class. France has also eight towns of the 
third class, viz., Amiens, Caen, Nantes, Brest, Toulouse, 
Toulon, Mentz, and Versailles. I am not quite sure, as no 
c<;nsus has lately been, taken, wht^thcr two or three of the follow¬ 
ing towns ought not to be included in this class, though I am 
iiiclmed, on the whole, tc^ contrary opinion, viz.j Meliin, 
Montpelier, Nanci, Dijon, Tours, Rennes, and Tix)yes; they 
will not, however, 1 am persuaded, come near the average of 
the British thinl-^’ate towns. The same remark^will hold ^ 
to the number and size of the inferior l^wns. 

With respect to the rest in rank of the great monarchies, 
the Austrian Empire, a very few. words will suffice as it can¬ 
not pretend to come into any competition^ith us, on the point 
in question. Austria possesses only one. city of the first class, 
and three of the second, viz.y Vienna,^Prague, Milan, Venice. 
The towns of the third rank are proportionMily few. With 
Bpain, Russia, and Prussia, it would be idle to enter into any 
comparison. 
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It must be confessed, however, that the present kingdom 
of the Netherlands, as established by the congress of Vienna 
contains, in proportion to its extent and population, more 
large towns than any single state which now exists, or perhaps 
has ever existed. With an extent of territory and number of 
inhabitants scarcely exceeding one-fourth of the British domi¬ 
nions, that kingdom has one city of the first class, Amsterdam; 
two of the second rank, Rotterdam and Brussels ; and probably 
as many o|[ the third class as Great Britain herself. But the 
Kingdom of the Netherlands is in its^f too insignificant to 
enter into any competition with such a state as Great Britain 
for any objects of general comparison. The various states 
comprehended under the common geographical, appellation of 
Italy, if that superb country was united under one head, is the 
only one of the European nations which, under the view we 
are now considering, could sustain any parallel with Great 
Britain. But this union, s^esirable in many points of view, 
would probably diminish its pretensions as a nation of large 
cities. Many of these have reached their present grandeur 
and extent by having been long the seat of a court or a govern¬ 
ment, and would perhaps decline considerably if reduced to 
the rank of mean provincial capitals. But even under any 
circumstances of territorial union, Italy could not be held to 
comprize more than one city of the first, class, vix,, Naples, 
and six of the second, -wtar., Turin, Milan, Venice, Genoa, Flo¬ 
rence, and Rome; whereas, as we have just seen, Britain has 
two of the first and seven of the ^cond, and these superior in 
size and number of inhabitants. 

The third peculiarity which I have to remark in the actual 
situatiqn of {^e British dominions is, that no nation ever had 
so great an urban popula-tion, or so large .a proportion of its 
inhabitants residing in towns. This peculiarity is intimately 
connected with that which I have just described; but it is 
nevertheless a very di&rent characteristic. Great Britain is 
not only distinguished for the nun^ber and size of her large 
citie^ but for having ^ gretd a number of them on jso small 
a territory. B^the census of 1811, it was found that nearly 
holfonr pt^^letion r ended in towns, and at present, 1 ap- 
preh^n^ jtbjs proportion be found still greater* In tl^ 
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reffpect n6 nation has over approached us. The French econo¬ 
mists were of opinion that not more than one-fourth of the 
people of PnLiice lived in towns ; and the later statists, who have 
alluded to the subject, contend that a still greater proportion of 
the population is rural. This will not appear exaggerated when 
it is recollected that all the lower classes of that country subsist 
principally on vegetable food, and that, consequently, the greater 
part of the soil being under tillage, a great number of hands is 
required for its cultivation. In Great Britain, on the other 
hand, the inhabitants of all classes consume a great quantity 
of animal food, and, of course, a great part of our lands, being 
in a pastoral state, require a small proportion of occupants. 
In the kingdom of the Netherlands, it is supposed about one- 
third of the inhabitants live in towns: in Italy about one-fifth: 
in Austria, Spain, and Russia, except the province of Sil>eria, 
where the abundance of manufactures congregates the people 
in masses, not more than one-fifth. In Russia, Sweden, and 
Norway, where, amongst the lower classes, nearly every family 
is its own manufacturer, not more than one-ei^th or one- 
ninth. 

The fourth and last of these peculiar characteristics whicli 
1 shall remark, is, that no great nation ever employed so large 
a ]>ropoi*tion of its people in trade and manufactures. In 
speaking thus, I leave out of the question the Italian and 
Flemish nipublics of the middle ages, and the Hanse Towns, 
free cities, and United Provinces oflater times. I speak only 
of great and extensive countries. It will appear, I doubt not, 
b) the present census, that at least half our whole population is 
employed in trade, commerce, or manufactures. This is a 
feature altogether singular; a circumstance to which no parallel 
can lie found in the ancient or modem world. 

From these premises, a few observations, in the way of 
corollaries, will nat urally suggest themselves. 

In the first place, such a state of things is indicative of 
great wealth and power. A country thus situated is, beyond 
any other, powerful for attack and strong for defence, A pro¬ 
fusion of great cities can only be produced By extensive trade, 
and can only be maintained by a highly cultivated soil. The 
wealth acquired by the industry of 4he towns* reacts on the 
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industry of the agriculturist, and it is in this that the rea 
advantages of commerce primarily consist. In this way an 
extensive population' is gradually generated, for no maxim oi 
political economy is now more generally admitted, than that 
population is sure to follow close and to press hard against the 
means of subsistence. An affluence of inhabitants on a com¬ 
paratively small territory, is itself the primary ingredient of 
power, and this first requisite of strength is, in the case of 
Great Jlritain, essentially corroborated by our insular situation. 
Surrounded by dangerous coasts and tempestuous seas, we can 
only be approached at certain points and certain times; whilst, 
on the other hand, as this state of things supposes and sup¬ 
ports a powerful navy, we are able in a great degree to choose 
our point of attack. * 

From a population such as we have described, of which only 
a vei-y limited part is employed in creating the means of actual 
subsistence, a very considerable portion may always be ab¬ 
stracted for purposes of attack or defence. It is usually cal¬ 
culated, that one-fifth part of the inhabitants of every country 
is capable of bearing arms. On this,calculation, Great Britain 
contains four millions of fighting men, of whom it is believed 
one million might be formed into an army without any very 
serious interruption to the essential operations of agriculture 
and commerce. This supposition may seem a little extrava¬ 
gant, but it must bo recollected that, at one period during the 
late w’ar, the number of men under arms w^as actually calculated 
at seven hundred and fifty thousand. 

In the second place, such a state of things is favourable to 
public liberty. The congregation of men in great masses is 
found to give great force to tlie influence of public opinion; 
by the spirit of discussion which it generates; by the anxiety 
for intelligence which it diffuses; by the collisions of opinion 
which it engenders, and by the facility of union which it 
affords. Nations purely or principally agricultural are gene¬ 
rally under a despotic government, especially large stales, for 
the maxim of dkide tiimpera is applicable as well to internal 
as to external politics. Ancient Persia and Assyria, and 
moderii Russia and Fdlnt>d> are instances in point. The fierce 
and de!Etidi^^^g tyi^ntfybf the feudal system, which, after 
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the destruction of the Roman monarchy, left scarcely any 
other division of the people than those of tyrant and vassal, 
could only be effectually .broken by the rise of great towns. 
These communities were alone competent to resist the aristo- 
cratical and subordinate despotisms into which all the nations 
of Europe were subdivided, and which, as is well kno^vn, 
overaw’ed the throne, whilst they enslaved the people. In 
confirmation of this, it may be remarked, that the free repub¬ 
lics of antiquity, as well as those of the middle ages, derived the 
spirit which nurtured them almost entirely from the capital 
city; and though, in the former case, there was scarcely any 
commerce to excite the activity of the })eople, yet the mere 
congregation of a numerous body of men sustained the power 
of public opinion. 

But the most important question remains behind. Is a 
civil community thus constituted favourable to individual vir¬ 
tue and happiness ? This is assuredly the point which it most 
behoves us to ascertain, since no truism is more obvious than 
that power and opulence, and refinement and splendour, and 
even liberty itself, are only so far valuable as they tend to make 
men wiser, and better, and happier. Is it tnie, then, that 
Great Britain has anteceded other nations in tliese fundamental 
points, as much as in those we have just described ? This ques¬ 
tion cannot be answered without some hesitation; for we may 
say, with Addison’s facetious Knight, “ that a great deal may 
Ijc urged on both sides,” On the one hand it is certain that 
our situation is eminently favourable to intellectual improve¬ 
ment. The increasing spread of instruction, and the rapid 
advancement of knowledge which arc necessarily concurrent 
with our career of prosperity, must ultimately advance us in 
the scale of moml and mtional agents If knowledge be power, 
it is also happiness; for communities as well as individuals 
would all be happy if they knew how to be so. It is also 
certain that the incessant struggles of competition and the 
strenuous efforts for distinction which are always at work in 
an over-peopled and highly refined country are favourable to 
the active virtues. They operate amongst the higher classes 
to provide many objects of laudable ambition; and amongst the 
lower, afford perpetual facilities their condition, 
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ftnd furnish an incessant supply of occupation, the Want of 
which is sure to open the door to the incursion of all the 
worst propensities and basest vices. They bring into action 
all the resources of human ingenuity; all the aids of fortitude 
and enterprise; all the trials of patience and perseverance; all 
tlie equanimity demanded by the consUint mutations ifed rota¬ 
tions of fortune. It is not to be denied, moreover, that the first- 
rate virtues of beneficence, charity, and hospitality, take root 
and flourish with peculiar vigour in a commercial commu¬ 
nity. The fluctuation^ of condition to which almost every man 
knows himself liable, and the constant proximity of distress 
and opulence, oiler perpetual excitements to the benevolent 
affections. 

These, it must be confessed, are important ingredients in the 
composition of human happiness; but considerations not less 
momentous present themselves on the opposite side, for cvei^ 
tiling in human affairs is on a system of compensations. It is 
not to be denied that a stahi of society, in which onc-halfof the 
population is congregated in towns, and nearly a moiety of this 
half crowded together in enormous factories, is liiglily unpro- 
pitious to virtue, to health, and to happiness. In these huge 
receptacles of human labour, it would be absurd to expect that 
the women should be distinguished lor their modesty and pro¬ 
priety, or the men for their prudence, temperance, and regula¬ 
rity. It is an unhappy law of human nature, that the force of 
example is most prevalent on the side of vice. A few depraved 
characters scattered amongst a multitude are commonly found 
sufficient to corrupt the whole mass; hence we may alway.s 
expect to find, in the seat of a great manufactory, all the 
worst ingredients of civilized society; all the base depravities 
of a luxurious ^nd opulent community, combined with much 
of the grossness and rudeness of the savage state: in a word, 
all the corruptions of high civUization without any of its jioHsh, 
Nbr is this mode of life, generally speaking, more favourable 
to health and comfort than to good morals. The constitution 
of the young is impaired, and tlieir growth retarded by exces¬ 
sive labour and close confinement. Those of maturer age 
are glad to s^k relief from the depressing effects of a weari- 
wme and monotonous labour* un^whoiesome air, and constant 



Statiatical NoHcea. 



restralntf in intemperate indulgence; and all the long train of 
vices and miseries to which the poor are liable, follows of 
course. Nor are their prospects for the future often such as 
to encourage hope or stimulate exertion. The habitual impro¬ 
vidence of the poor is aggravated in their cose by the danger¬ 
ous fluctuation of their trade. Sometimes they are eagerly 
courted with high wages, and lavish promises; at others, no 
employment is to be had, and not enough can be earned, even 
by the most unnatural exertions, to sustain their families. 
Nothing can be imagined more fatal to order, regularity, and 
comfort, than these vicissitudes. Henctf it commonly happens, 
that, in the decline of life, these poor creatures are drivesn to 
tlio sad resource of parish relief. It is moreover not one of 
the least evils of the manufacturing system, that it has a ten¬ 
dency, in prosperous times, to generate an excessive popula¬ 
tion, which, on any great rcverse, is suddenly thrown on the 
community as a superfluous burden. The changes of a fashion, 
the caprice of puldic taste, or the sudden interruption of a 
Ibreign market, will reduce thousands to helpless and unex- 
pectetl poverty. 

It must, however, be a<lmitted, that the picture of niral life 
has also its unfavourable aspect. Those who retire into the 
country are apt to find themselves somewhat disappointed in 
their expectations of rustic simplicity and pastoral innocence. 
In situations where every breath of air, and every feature of 
nature express nothing but peace and love, they aixj a little 
surprised to see the selfish and malignant passions at work in 
all their baneful activity; to find, as in the purlieus of a court, 
the symptoms of “ envy, hatred, malice, and all unchaiitable- 
ness.” Still we shall find that instances of utter depravity and 
abandoned profligacy are of much rarer occurrence than in 
great towns. In a village, every incfividiiiil is known, and the 
very consciousness of being cot»picuous, creates a sense of 
shame which is highly salutary. It has often been observed, 
that men in a body will commit, and even justify, atrocities 
which no individual amongst them would be capable of attempt¬ 
ing, if not screened by the shelter of a crowd. We find, 
accordingly, in the annals of Wesley and Whitfield, that the 
great scenes of their operations aiF^ in ctdlieries, factories, 
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mines, canals, and all the other appendages of a great com<- 
mercial and manufacturing nation. It \^as there, according 
to Whitfield, that the ** Arch Enemy” raised his triumphant 
standard; it was there that the harvest of lost souls was ripe 
and abundant. But the most decisive proof of the compara¬ 
tive purity of the rural population above that of the manufac¬ 
turing districts, is the fact that the single town of Manchester 
will furnish ten times more criminal prosecutions than two 
Welch counties which contain an equal number of inhabitants. 

On the whole, I think we cannot escape the conclusion, 
that, though a certain degree of commercial and manufacturing 
property is necessary to stimulate the agriculture of a nation, 
and to call forth its utmost powers of production, yet that it 
is not desirable that this country should proceed much further 
in that dangerous career, or increase still further the dispropor¬ 
tion between its urban and rural population. The late increase 
in our numbers is so rapid and alarming, that I am afraid some 
positive checks (to use Mr. MaUhus’s language) of very terri¬ 
ble potency must soon be brought into action. The forcible 
lines of Goldsmith, though that great poet knew little enough 
of political economy, are applicable to the wise and benevo¬ 
lent statesmen of all times— 

*Tis theirs to jud^e, how wiilc the limits stand 

between a splendid and a happy laud. 


On the Modem Ornaments of ArchitectnrCf 

In no age since the Augustan era of Rome, perhaps, has 
decoration of the interior of dwellings been carried to greater 
excess than at present; nor, since the days of the florid style of 
Gothic architecture^ has the exterior received more embellish¬ 
ment. Architectural ornaments have generally been copied 
froth the andque, those especially which belong to the orders. 
Indeed there is a kind of classical standard, which governs 
the architect in the execution of public edifices, from which 
he dimhot with pi^prj^y . dep^. National, and regal em- 
bleih^^^^e^ever "suitaliJe^^ snould always be introduced in 
pnhlic hiiflfiings, and in 9 . private or mixed charact 6 ( 
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all legitimate ornaments may be displayed. Of this class 
the acanthus, vignette, the branches of the olive, and leaves of 
the palm, the crown of laurel, the chaplet of myrtle, and the 
wicath of roses, are all proper when judiciously introduced; 
and the rose and honeysuckle flowers, and the folicles, tre- 
foib, cinquefoils, &c., which so often occur on sculpture and 
plaster work, are also all ])roper, because they are .imitations 
of nature. 

But in our present style of decorative execution, from the 
most elaborate finishing of a regal palacg, down to the pattern 
of a milk-maid’s gown, there is such latitude taken in the 
display of licentious fancy, that imagination itself is baflled 
to find anything in the iidinite variety of nature’s works, to 
which their designs can be compared, or to which they bear 
the most distant resemblance! 

It is really unaccountable, that the whole tribe of our 
artists, the ornamental statuary, scagliolist, paper-stainci, 
weaver, chintz and cotton printer, &c, should all be ** strain¬ 
ing their low thought to form unreal” forms and figures; 
and striking out designs the most intricate and complicated, 
to the utter neglect (except in very few instances) of those 
numberless simple though transceiidently beautiful configura¬ 
tions, Avhich everywhere appear in the works of nature. 

This is surely a dereliction of all propriety, an exuberance 
of grovelling taste which no consideration can excuse, nor 
reason justify. In this age of refinement, good taste should 
be the guide and handmaid in all things where invention is 
necessary, and design requisite; whatever is grotesque or 
fantastic, should be banished from our labours of art, and 
the ek'gant forms of vegetable or animal nature alone take 
their place. 

If it be asked, how it happens that such obliquity of fancy 
(for it cannot be called taste) should so generally prevail, Uie 
answer is, were the,se pattern-mongers to copy from nature 
every body could judge of their ability as imitators, and, if 
unfaithful, would decry the artist; whereas, whilst bringing 
forth his nondescript and nondescribable fbims of imaginary 
figures, he escapes the lash of the cri^c, vhich otherwise he 
would be subjected to, ’ ' 



29^ On thf 'Modem Orm^himU of AtohiieeluWi 

Ifc may be granted^ that it is aa ridiculous to form atone or 
plaster flowers, as those geometrical frets and fanciful nothings 
which are usually pourtrayed in architectural decoration; 
but it may be answered that if any ornament be necessary, 
that of a nondescript character is not more appropriate, us 
such, than natural forms would be; and these latter having 
a name, and many of them an emblematical character, may 
be often applied with a propriety which cannot belong to the 
other. 

The old fashioned tapestry, notwithstanding its sombre 
appearance, was in its plan much more rational than the 
multifigurations of our modern paper hangings. The first 
represented some historical event or legendary tale, yielding 
Bome mental information, or it taught perhaps a moral lesson— 
the eye was amused while tracing the ideas of the ingenious 
sempstress; but in our ephemeral and gaudy ten-lhousand- 
times repeated paper nothings, there is no design to interest, 
nor combination to amuse the eye long(‘r tlmn a Irunsient 
glance, E\en the Chinese, who, in all tlieir deeorative finish¬ 
ings shew rigidity itself, have escaped from tame mannerism 
in paper hangings, by imitating, from ilic edge of the carp<;t 
to the ceiling, all the gradations of turf, herbs, shrubs, and 
trees, upon a sky ground, etiriched with figures or rather 
portraits of flowers and fruit, us well as beasts, birds and in¬ 
sects. This though it cannot deceive the spectator for one 
moment in mistaking a fictitious for a real scene, yet is 
certainly far superior to Enroiieau paper-upholstery, as it at 
least may introduce a knowledge of natural history, which the 
latter has no pretension to, indeed seems studiously to discanl, 
as beneath imitation. 

All this vitiated taste, or fashion rather, is to be regretted; 
ospecidly as it appears ^at those 

Fancied fonAs which on the ceilings sprawl. 

And shapeless frets which decorate the wall, 

are just as expensive, and difficult of execution, as the most 
ehsgant imitation of vegetable or animal configuration would 
bet tutd surely when such varied of forms are presented to tlie 
deserve to he oop^ as transcendently superior to 
the caprici^^ ftneies of the most celebrated decorator, or of 


the most splendid fashionable designs, either in the works of 
the sculpto^f Bcagliolist, &c. or the more insignificant designers 
of figured paper or drapery. Indeed there can be no good 
reason why ox-heads and garlands (now the days of sacrifices 
are past) should not be banished from the frieze and entabla¬ 
ture, to admit the far more appropriate figures of foliage, Iruit, 
and flowers, aquatic as well as terrestrial, which every garden 
yields ;—and for interior enrichments of cornices, mouldings, 
&c., the curious and tilcgant forms of the testacea, would 
afford beautiful copies for imitation. 

In fine, if there be any merit or propriety in the adaptation 
of whatever is elegant in form, beautiful in outline, harmonious 
in tint and proportion, and congruous in combination, such 
may readily be found in thi; animal and vegetable kingdoms. 
Faithful representations of such objects, not only open a 
fine field for the exercise of individual ability, at this time, but 
also a source from which might be drawn a largo share of 
public patronage, and consequent commensurate reward. 
Indeed it is now pretty evhlent that in many things, especially 
in the minoi* works of art, we Iiqac been too long and too 
rigidly impressed with a venerfiiiou for the works of antiquity, 
or what is equally benumbing, a passive following of tyrant 
fiushiou ; and that many a bright genius has. been ‘^nipped in 
the bud,*’and remained “twinkling in the socket” of Grecian 
and lloinan rules, who, if venturous enough to have hurst the 
shackles of professional thraldom, would have improved and 
ele^ated his art, as well as himself, by designs and works 
which would have advanced his profession and adorned his 
country.' 

Hut it is not yet too late; a knowledge an<l study of the 
genuine elements of taste, whether of art or nature, and a mind 
embued with rational perceptions of ail that is beautiful 
and picturesque, and grand or sublime in either, will rise 
superior to all precedential fetters, as well as all modern man¬ 
nerism, and will equally regard the excellencies of the ancients, 
as it will avoid the errors of some modern artists, who, in 


leaving the beaten track, have deviajted far and widely from 
the point to which good sense and; t^ste would have 
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A list of plants, &c. which exemplify all tlmt is elegant in 
form, beautiful in outline, and graceful in posi^on, should 
hnve accompanied the above imperfect remarks, but this niiist 
be deferred to another opportunity. 

J. M. 


De VInfluence dec Agem Physiques sur la Vie, Par W. F, 

Edwards, D.M., &c. 

[Conunued fi’om llie last Number.] 

In our last number we presented our readers with a general 
abstract of the first part of this valuable work. The second 
part refera to animals of the cold blood order, including Jis/t 
and reptiles. The larva of the latter underwent some com¬ 
parative experiments detailed in the fii'st chapter, because 
they partake of the nature both of fish and reptiles^ as to 
their 7’espiratory function ; the imperfection of their inter¬ 
mediate state and developement of organization not inter¬ 
fering with the objects in view, and the double mode of 
aerification being exercised unequally. The skin of these 
young animals furnishes them with the means of producing 
the requisite changes in the blood by absorpiiony as in the 
adult, while it lives in water; and the cutaneous respiration 
goes on through this medium at a temperature which the 
subsequent more perfect animal is unable to endure. The 
object entertained is the iufiuen^ of physical agents upon 
the changes which these animals pass through in their form 
and structure. 

An important condition of their advancement to maturity 
seems to be, that the nutriment suspended in the water 
should be in very small and limited proportions. Tempera¬ 
ture also influences their constitutional changes. 

Sometimes the laTVce pass through the vrjnter in their 
primitive state; a fact Hot generally known. 'Some tadpoles 
were confined within wooden boxes submersed in the river 
Seine, in which holes were perforated to allow the stream to 
pass through, without the possibility of the animals’ rising to 
the surface of the water, knd thus to inhale air. Others 
were pished in a ^arge veftsel of Seine water renewed at 
with to rise above the surface. Ten in 

twel^% the box underwent no transformation, the 
othere Magiatfc gdito' ^ttrBallv through their change. But 
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those of the large vessel, and not submersed in the river» 
passed through uieir changes of form without the least 
appearance of the phenomenon being retarded. The run¬ 
ning waters of the Seine probably contained nutritious 
matter, which the water periodically renewed was more 
deficient in. 

Under circumstances of moderate nourishment and tempe¬ 
rature, the tadpoles under water did not complete their 
changes but in a very partial and protracted manner, while 
the greater portion made no change. The great difierence 
in the circumstances of the experiments seems to have been 
the access to the air of those which'went through their 
transformations as usual. Exclusion from light made no 
difference in the resultsy and these were solely influenced 
by occasional renewal of air from pulmonary respiration. 

These animals possessing a double respiration, cutaneous 
and pulmonic, that is, absorbing air from the water around 
them and inhaling it from the atmosphere on its surface, 
renders these facts highly curious. Fish possess only the 
means of aquatic i-espiralion, and the influence of temperature 
was tried upon them submersed in water deprived of its air 
by previous boiling, the heat being varied from 0° to 40'’, 
The fish died quicker under these circumstances than the 
frog species in the same situation ; but their lives were pro¬ 
longed more in the descent of the thermometer than during 
its elevation^ as also occurred with the experiments on frogs 
and salamanders; and, in both cases, the yqunger the ani¬ 
mal, the less it could r^ist the higher temperatures. At 
40^^ the young animals on^ survived about two minutes, and 
the adults many more. 

Pisli were also submersed in closed vessels of aerated 
water, and, by varying the temperature and the quantities 
of water, the duration of their lives was augmented in pro¬ 
portion to the increased volume of the liquid, the tempera¬ 
ture remaining the same \ but when these experiments were 
conducted in'bpeii vessels, the contact with the atmosphere 
altered the phenomena. At 20°; ^^all flsh expired in four 
hours ; and when tlie temiierature 5^ lowered to 10° or 12°, 
the same sort of animal lived seveial days; and when the 
water was kept clean by being changed every twenty-four 
hours, the fish lived indefinitely* . i, , 

It i^ known that fish rise.periodically fo'the surface, of the 
waters to respire; and Dr. disqpvered. they 

did so when they have reduced. pjf tJie air die- 
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solved in the water to a lower standard than is requisite for 
the proper aerification of their blood, thus renewing^ their 
supply of oxygen* 

The functions of this class of animals have always been 
obficui'e, and their phenomena are difiPerent from those of 
others. Different species of fish die at various periods when 
deprived of water, some in a few minutes, others in a few 
hours; and it appears that their dissolution arises not so 
^much from incapability of atmospheric respiration (for the 
experiments of Sylvester prove that they can respire pure 
air), as from tlie different state of the air. 

Some experiments on lizards^ snakes, and turtles conclude 
the researches among cold-blooded animals. The skins of 
these, like those of the frogs and salamanders, received a 
vivifying influence from the air, mainly acting, in conjunc¬ 
tion with pulmonary respiration, to promote their existence. 
Snakes and iurUCf their pulmonary respiration being insu¬ 
lated, from their skins being guarded from atmospheric 
influence, were found alive; but the lizards died in a few 
hours, when the vivifying contact of the air was removed 
from their bodies, and. they breathed only by their mouths. 
Animals naturally defended by scales transpire much less 
than such as have their skins free. Thus frogs^ toads, and 
salamanders yielded more bjr perspiration than lizards, 
snakes, and turtle, in a given time; and the porosity of the 
skin of course regulates the facility of transpiration in all 
cases. 

With these experiments and igjnarks, Dr. Edwards con¬ 
cludes the second part of his r^arches. The third part 
includes animals of warm blood, in which will be found 
some curious and interesting remarks on the heat of young 
animals compared with that of^ults. 

Dr. Edwards refutes the common notion of young animals 
being necessarily hotter than adults. The heat of young 
puppies was very near that of the parent, or one or two 
degrees less, but this variation was not coi^ant. Some 
new-born kittens and rab^ts were also subjected to similar 
trials, and the resultsjjralb a conclusion that the tempera¬ 
ture of young oniuials IS less than that of adults. 

According to these experiments, the power of resisting the 
cooling influence of the air acquires force as the animal 
grows np; and those es^tnplea related, in which artificial 
^'^CoyeriM was adbptedi^W^ nudity is not the only cause 

fact, more referrible 
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to ; in&ntlle eonatitutifm. At first the sticking animal 
shows little yariation from the parent temperature; then 
this becomes more and more reduced, and about the fifteenth 
day it is a dejgree or two below the mother. 

Birds, which are warmer than mammiferae, were next 
made the obiects of experimental inquiry, and the young 
recently hatched exhibited a lower temperature tlian the 
grown birds* After removal from the shelter of their nest* 
into a mild atmosphere of I?"*, in one hour they cooled down 
from 36^^ to 19% thus losing 17° in an hour. At an elevation 
of 22° the same results were obtained, and they cooled down 
to within one degree of the surrounding air. The plumage 
of birds has little if any iniluence upon their temperature. 
The j^roduction of heat lies within, and not on thq surface 
of the animal; and if it be strongly developed, the removal 
of natural coverings does not influence the heat produced ;■ 
and if it be weak, their addition will not prevent cooling. 
Birds recently escaped from the shell cooled to within two 
degrees of the air, whereas the unplumed adult birds scarcely 
lost one degree. 

The distinctive character of warm-blooded animals to pre¬ 
serve an uniformity of heat lias no reference to bulk. The 
eagle maintains the same temperature as the wren or the 
taking them at the same age, and placing them 
under the same circumstances; but if cooling measures be 
adopted, the lesser body parts with its heat faster than the 
larger, though ultimately they arrive at the same point. 
The dimensions of animaLiare iii^nitely varied ; but the giant 
reaches no higher stand^i than the dwarf, nt>r sinks to a 
lower temperature! 

In estimating the temperature of young ^animals, it must 
be taken into account that they are born at diflerent periods 
of organic devolopement. Some come eai'lier into the world 
than others, and some are more perfectly formed than othei*8 
at their birth) and more camble of helping themselves. 
This variatidn produces a dinerent standard of heat after 
birth, and ^specially creates a of temperature among 

birds when tested at the same*l|^^bs of their existence. 
The season in which animals are proaSBed modifies their 
temperature. « * , 

The influence of age in modifying temperature is common 
both to mammifersc and birds. and healthy sucking 

pigs cooled faster than their>jpira^Jp^ic|^n^^ mean* 

of heat being more feeble. 
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th« poorer of Bupplying iieiat at it»iww^OTum-wlien totix^n; 
thoy then, pa^ with it by ^ 

agei tbeif heat becomes ^dctaliy augmented again till it 
reaches the adult |tandardi ‘ \ , 

pr. E^dwards diwuss the phenomena of 

animal temperature m&re eicclusively regarding adults, and 
especially among those singular creatures of the mammiferae 
wnich form an exception to the general Jaw of' nature 
jespectiug the uniformity of temperature as toyrarm-blooded 
animals. These beings are what are termed hybernants, 
such as the dormouse^ the hedgehog, the bat, the marmot, 
&c,, natives of Europe, which remain dormant during winter 
without any externaUsigns of life and motion. The change 
which these undergo reduces them from the slate of warm¬ 
blooded animals to that of cold. Unlike the rest of their 
class, the autumnal season lowers their temperature by de¬ 
grees, till in winter it reaches so low as to be scarcely higher 
than the surrounding air. Theinfiowers fail gradually, and 
their losses of heat ai’e not repaired, till at length their 
respirations become slow and feeble, and the heart languidly 
urges the^ blood through tlie arteries. In thfe state there is 
an imperfect aeriheation of the blood, and a partial state 
of ^phyxia, 'producing continued repose of the nervous and 
muscular system. But the temperature of these animals 
sinks no lower than the air, and remains sufllcient to main¬ 
tain a passiv&<exlstence, lill.,Jthe returning spring raises their 
heat again, and they becoi^ lively and active till autumn ; 
but even in ^ring these animals ^^e characterised by pro¬ 
ducing less hrat than others of the#-class. 

If we seek to know the cause of this furious variety, we 
caaonly refer it^o peculiarity of constitution, which is insti- 
. luted by nature as ada^ed to animals placed, in situations 
of rigorous cold, and where tmty cannot procure sustenance 
but in spring and summer. v 

’ Our author imitated the. process of hybernation‘*by artifi¬ 
cial cold, and produced tne^same effects; ’^Itid when he 
restored animation by warmth, he found the animals 

a9 lively as before, 

. John Hunter||md have written on the natural his¬ 

tory of hybernants, ^d Qr. Edwards regards only their 
temrarature. The on hybernants by artiHciul 

cola.prove Uiia jEaot»ithi^^^^htion»is attributable to other 
cauie^^lua ^ ^of iiutviment; 
for ^o\d were well 
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in the lively season of advanced spring. The depri- 
yjftion of food seems to be -a local consequence* provided 
for by the phenomenon of hybernation, arid not its exciting 
cause. Nor does there appear to-be any change of organiza¬ 
tion in these cases,? but a state of constitution exists which 
we are unable to account for further. 

We have, in the next place, a series of experiments showing 
the influence of the seaso?is upon animal temperature with 
the warm-blooded; by which it seems that they produce a 
variety of results: and it is demonstrated that animals of 
warm blood in general undergo some constitutional changes 
with the periodical returns of the seasons. When, for ex¬ 
ample, the highest degree of temperature is attained, animals 
no longer produce heat; so that their temperature continues 
below that of the air in the hot season. And, in the cold 
season, if the cold be not too rigorous, the animal’s age offers 
a proportionate resistance to the cooling effects of the air 
as the approach to matui^ity is attained. An elevated and 
a depressed temperature thus produce contrary effects upon 
the internal powers of generating animal heat, high tem- 
jierature arresting them, and a low dne promoting them. 
Thus we cannot fail to observe the beautiful adaptation of 
means to final cau%s. 

Upon the subject of asphyxia in warm-blooded animals. 
Dr. Edwards found a great dependence between animal heat 
and the faculty of living without.contact with die aiif; a state 
in which the blood is not aerated by respiration, and which 
is sustained by hybernai^ while in the dormant condition. 
Having submersed ^nimail in water of various temperatures 
successively, so as to' bring them under the influence of vari¬ 
able temperature, he found the descending scale of tempiwa- 
ture the most hurtful. The ^ceruking Iieat Was that which 
prolonged life most. Between 20'’ and 10'’ the results wgi*o 
similar to those between 20° and 40°. a: » ^ 

Animals, then, of warm bWd in a state of asphyxia liold 
their existence on two princip^ conditions relative to heat; 
one regarding the different by whifch some deve- 

lope their heat, and the other the^p^j^ of external tempe¬ 
rature. The first is proper to animai?%atu]^l]yy the Second 
fortuitous. 

Upon the respiralio?i of both youn^.and adult animals the 
author arrives at a conclusionto that /of common 
opinion, which is founded on hettt in young 

animals being higher Findings 

OCT.—DEC. 1827. 




Dr. Edwards, De, Vlufiuence 


liowever, as already noticed, that the parent exoeteds '#ie 
temperature of its offspring after birth, it is naturally con¬ 
cluded that its consumption of air is also greatest. This was 
experimentally confirmed, and is in unison with other facts. 
In the first part of this work the vertebratae of cold blood 
were also found to consume least air in proportion to their 
dhninution of temperature. I’emperature seems to act 
uniformly with all the vertebratae, and their consumption of 
air is in proportion. The mainmiferoi have a loWer tempe¬ 
rature than hinlsy and they consume less air than the latter. 
Fish and reptiles consume less air than the warm-blooded, 
and possess a lower temperature. 

The influence of the srason-'s upon respiration is considered 
in the sixth chapter. Many changes occur in the atmosphere 
dui’ing the revolutions of the seasons, varieties in the tem¬ 
perature, and the pi’essurc and density of the air. Dr. 
Edwards shows tliat the faculty of producing heat with 
warm-blooded animals is greater in winter than in summer^ 
the constitution of animals being adapted to their individual 
climates; and ih reference to the relation of this faculty to 
the consumption of air, it is presumable, all other cir¬ 
cumstances being alike, that the consumption ought to be 
increased with the faculty of developing heat, and the expe¬ 
riments justify the presumption. 

Upon the subject of irtwtipiraiioni it is shown that the air 
not only exercises a vivifying effect upon the constitution, 
but one little less important in removing a vaporous sub¬ 
stance from the surface of the boc^^ and which is separated 
from the fluids before its conversiftn into vapour, and known 
by tlie name of perspiration or sweat, which transpires from 
the skin. The variations in the temperature of the air pos¬ 
sess great influence overrthis fjinction. Experiments on this 
subject were detailed most fully in our last Number, relative 
to cold-blooded animals ; and therefore these need not now 
be I'cpeated in respect to the ^yarm-blooded, for the results 
are exactly similar, as to transpiration in eqfial and succes¬ 
sive periods, the comparative influence of dry and moist 
states of the air, and t^ affiects of air in motion and in repose. 
InspelStion of the table annexed to the work displays the 
similarity of the effects produced by the same physical agents 
upon^old and wainn blooded animals, and this accordance 


serves to afford mutual support to the different investi- 

,fourth and last part of this 


afifiTed kt‘ 
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wdtk. Miichj however, of this part appertains to what has 
been already detailed upon other animals. But the modifi¬ 
cations of heat in the human being, from the period of birth 
to maturity, will be found highly interesting. They accord 
precisely with the results obtained among the lower animals 
and mammiferae, and present analogical proofs of the general 
ii])plication of principles laid down in t}iej)receding portions 
of oiir notices. 

While, however, we trace analogy throughout the animal 
kingdom, it must be remembered that there are infinite 
sources of variation arising from the .extensive variety of 
species modifying those principles, which are governed by 
a general harmony of effect. Of all animals, man exhibits 
tins variety tlie most, jjossossing, as ho does, attributes above 
all the groups of his class, from Ins intellectual properties, 
speech, &c., rencloring his race unique and superior to all 
others. Our curiosity cannot, therefore, be allowed to rest 
satisfied with the general application of principles, until we 
have observed their modifications in the human being as well 
as in brutes. It is higlily interesting to inquire into the con¬ 
ditions of human phenomena, and examine the forces which 
man opposes in his intelligent character to the physical 
agents around him. Ho is equally liable to their influence, 
exists by their contact, and yields, like other members of the 
ar.iinal kingdom, to their destructive tondencJ^ The essen¬ 
tial distinctions a])pertaining ‘o his economy are thus the 
more necessary to be understood. His organization affords 
him no shelter from tlie opeiations of physical laws beyond 
that of brutes ; but the huperiority of nis nature may be 
sup[>osed to modify their iulltience from causes referrible to 
his s&nubilify. These have formed the subject of Dr. 
Edwards’s inquiry. * 

Man’s stale and condition, at his birth, place him in very 
diffeient circumstances from those at which he subsequently 
arrives. Here, therefore, we see an eXtensivfe field olf 
inquiry; and it is suggested whether, in the infantile state, 
man generates less heat than in matured existence. 

Dr, Edwards has shown that the yoiing of mammiferse gene¬ 
rally, being born at the period when their eyes are open, 
produce less heat than adults. It is, therefore, presumable 
that the generating powers of heat differ in the two states of 
existence which man goes through, the infantile and mature. 

But the power of producing hf^t, differs*among adult 

animals, and it is desiraole to know the limits of this j&cultyi 
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Moreovor, this power differs in different parts of the body ; 
80 that*, when experiments are made, we should always apply 
the thermometer to the same part of the body. Among 
twenty adult persons, Dr. Edwards found the average tem¬ 
perature 36".!^: in infants from a few hours to two days 
old, 34°.75 was the average. Thus we perceive that the 
temperature of human infants is inferior to that of adults. 
In infants born previous to the usual period, two or three 
hours after birth their hciit was at 32° of Reaumur’s scale. 
So far we perceive a similarity in man to the mammiferiB in 
general.* , 

We have next a chapter on the effects of cold upon mor¬ 
tality at different ages. It is highly interesting to observe 
the care of animals towards their offspring, in protecting 
them against the effects of cold instinctively, at a period 
before their own powers of generating lieat enable them to 
resist its baneful tendency. 

Dr. Edwards endeavours to investigate the subject of cold, 
so as to discover its limit of action. He examined the young 
of mamrnifer» and birds, the former born witli closed eyes, 
and the latter unfledged. He exposed them separately and 
apart to the air, so us to be independent of each other’s 
warmth, and they exhibited a temperature below their natural 
standard at the period of birth, even when a degree of artifi¬ 
cial heat was applied beyond that of adult birds. The filial 
result of these experiments wa.s that the application of lieat 
may be conducive to their developeinent, but is not indis¬ 
pensable to their preservation. The author discovered, th.at 
the diminution of teinperatui'e is not equally injurious at all 
ages. The younger the animal, the less is the injury sus¬ 
tained by cold, because the faculty “of producing heat is less 
powerful with the young than with the matui-ed animal, the 
power increasing as the animal grows, and also with the 
increase of cold. 

Still, however, this subject is open to inquiry, for the 
great variety of species, and other circumstances belonging to 
(he animal creation, so ifoodify the phenomena as to create 
an almost endless field of investigation. When warm¬ 
blooded animals are exposed by their parents to the atmos¬ 
pheric influence at an early age, they are better provided 
agaftst th^ perils of cold, being born with an abundant 
source of heat. But, if the cold exceeds their powers of 
^ener^ting'lAat, the mortality is so much readier. Hence 
arises the danger of animals being born in the winter season. 
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Two circumstances are distinguishable, the refrigeration of 
the body, and the temperature it is capable of sustaining. 
The cooling is so much less injurious with the young. If 
two young aiiiimaJs of the same species be cooled down 
equally, the youngest sufl'ers the least. But, in order to 
lower to the same number of degrees the temperature of 
bodies of different ages, the external heat should bo lowered 
in proportion to the advancement of the animal towards 
maturity, in order to compensate for the diflerence w'hich the 
modification of age produces. 

While it is true that the younger anitnals suffer least from 
cold, it is, at the same time, to be considered that they cool 
i]ovn\ more rapidly. On this principle depends the mortality 
of our domestic fowls and other animjils, the management 
of whicli requires so much observation and exjjerience in 
order to rear them. In regions where the lemperatuve is 
liable to great alterations in the course of the year, man and 
other vortebratod animals of warm blood are liable to suffer 
in their health; for, though cold should produce the resist¬ 
ance derived from tlie necessary constitutional dev^^lopement 
of heat, this increase of caloric, having its limits, often ex¬ 
poses the constitution to the effects of too great reduction 
of lemjierature, as is exemplified in tlie frozen regions of the 
North Pole, in Siberia, and in Russia. 

The young of mainmlferae, in general, were found by Dr. 
Edwards to differ very materially in the duration of their 
lives, in a state of asphyxia, often being limited to from five 
.to eleven minutes, according to their developement at birth, 
the most advanced in organization living the longest period. 
Tile author proved these facts by placing animals in a state 
of asphyxia under water ; and it is remarkable that, in all 
his experiments, the voluntary motions were always first 
destroyed, the involuntary outliving them. With dogs, cats, 
and rabbits, sensibility existed only three or four minutes. 
A puppy showed automatic signs of life,nearly half an hour. 
The best divers appear to be able to remain under water 
from three to four minutes. 

Wiica animals are entirely deprived of aiirial contact, it 
may be inquired, what are the principal functions exercised ? 
When the air circulates through the lungs, it imparts to 
the blood a peculiar quality, by which its colpur becomes 
changed. Deprived of this influence from the air, the blood 
acquires a dark colour, and the nervom function is simul- 
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taiieously affected. Among reptiles^ Dr. Edwai’ds found 
that life could be maintained by this dark blood ; but it is 
questionable whether the circulation of venous or dark 
blood can promote life in animals of the warm-blooded kind. 
Temperature certainly modifies their capability of existence. 
Under 20'^, they live longest; at their existence is 
shortest. Tlie vilalit}' of tlio nervous system seems to be 
thus directly influenced by temperature. 

Of all the j)henoniL»na of anijnal life, those relative to the 
blood’s stale in asphyxia are, perliaps, the most interesting and 
curious, from the loss of consciousness, sensation, and volun¬ 
tary motion attending its disoxygenated ^ate. If, however, 
animals differ so materially tinder the influence of a deprivation 
of air, as to the duration of such existence, we may imagine a 
corresponding difi:orcnce 1 ‘elative to tlicir respirations modi¬ 
fied by species, age, &c. Air, the pahvlucu. viUe, is not 
equally consumed by all, but in difi'erent proportions; at 
least, such is the presumption from the experiments u]>oii 
anjmals of warm blood. The relative proportions of this 
difference are sought to be ascertained. Warm-blooded 
animals of equal size and age, at their liveliest ])eriod of age, 
were the objects of comparative inquiry. We must refer 
tlie i*eader to the table at the end of the work for the results. 
A marked difference is observable between the quantity of 
air consumed by the cold-blooded animals and lliut required 
for the support of the warm-blooded ; and each has an orga¬ 
nization appropriated to the individual distinctions. Thus 
the structure of the reptile and fish entails the lesser con¬ 
sumption of air, compared with that of the mamrnifera> and 
birds. Fish consume least air, reptiles stand next, then the 
inainmifenfi, and, lastly, birds consume most. The two last, 
however, very nearly approach each other ; so do also the 
two first; and the distinction between tjie organization and 
the consumption of air is most strongly marked between the 
fish and reptiles on the one hand, ana the maminiferae and 
birds on the other, which, indeed, has caused their se])uration 
i^to two distinct groups, by the appellation of cold and wanif, 
blooded animalSy —a distinction which clearly separates the 
whole of the vertebraled animals into two groups, bearing 
different physiological characters in their relations to animal 
heat^%nd respiration. 

The mere temperature of the blood in each grou]) is insuf¬ 
ficient for our knowledge of their distinctive characters. We 
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further find them characterised by a consumption of air in 
union with their heat, so as to unite these two functions, 
and thus render them dependent upon the same ort^ans. 
Dr. Edwards has further shown, tliat from birth to maturity 
the production of heat goes on increasing with the consump¬ 
tion of air. And thus age (as well as the seasons) has 
been shown to be a modifier of animal heat; for, as the hot 
season advances, the consumption of air becomes diminislied, 
and when the cold sets in, it increases; and this decrease and 
increase are accompanied by corresponding dcvelopcnicnts 
of heat. 

*In cases of fainting, of hysteric aiid astlmiatic fits, llie 
principle licre laid down, as to the balance between the air 
cf)nsnnied and heat, is instinctively acted upon bv tlie most 
ignorant persons, who open all the doors and windows to 
admit cold air, and dash cold water in the patient’s face. 
The addition or continuance of heat increases tlio affection. 
The application of cold produces instant relief. The state 
of asphyxia is relieved, the senses return, the pulse beats at 
the wrist, and the respiration goes on naturally. The cooling 
renders th(j air, unfit before, fitted for the pui'poses of life. 

The cftects of temperature u]ion the respiratory move¬ 
ments are indicated also in tlioso constitutional ciiangcs 
which diminish the px'oduclion of heat and the consumption 
of air. Organic affection of the heart or lungs may produce 
this change, wliich entails the necessity of a change of cli¬ 
mate, or an alteration of timiperature artificially, to restore 
the balance between the air and the animal heat. 

A very elaborate and complete argument, and series of 
cxperiinents, are devoted to the subject of iraHupiraiion, 
and tlie effect tipon it of tlie influence tlerived from repose of 
the body and sleep, by the air’s motion or stillness, and by 
llie pressure of the atmosphere. 

Wo have, however, pursued the interesting points touched 
upon so far as to render it ira^ssible to cuter at present 
upon this portion of the work. The importance of the sub¬ 
ject demands a fuller investigation and report than we have 
now room for ; and we must, therefore, defer it to another 
opportunity. 
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Ex]^mments on Thought. By a Correspondent. 

There is a very common prejudice respecting the rapidity 
of thought, which is imagined by many to be almost unli¬ 
mited ; and the opinion is very worthily illustrated by alrefer- 
ence to the oriental tale of n man’s being bewitched into the 
belief that he had passed through a period of seven years 
duration, and full of the most striking vicissitudes ; all in the 
time that he employed in dipping his head in a pail of water. 
Now theft is no doiibt that we often dream of a period of 
many years wdiile we are only sleeping an hour; that is, We 
dream of an impression of a long continued existence, or 
perhaps of some detached fact scattered through such a 
period: but if any person will write down all that he can 
possibjy recollect, of the separate imaginations tliat ha\e 
passed through his mind in the dream, he will hnd that he will 
be able tojjead them over with ease in less than five minutes. 

Tt is probtible that there may be a considerable diversity in 
the rapidity of thought in different peisons, as there is in that 
of muscular motions: but there is no reason to think the 
diversity greater. A healthy young man can run a mile in 
five minutes a good pedestrian in four; but no man ever ran 
a mile in three minutes; and perhaps no horse in two. There 
is reason to think the rapidity of thought does not differ more 
materially than this in different individuals. 

The rapidity of thought seems, however, more intimately 
connected with that of muscular motion than by analogy only: ^ 
for they appear in som^ cases to be absolutely identical. 

1 have often been able to count ten second, in audible 
English words; not distinctly, indeed, so as to assure my¬ 
self that I do hear the ten, words in their proper order; and to 
re^at the sounds for several consecutive seconds. If I say 
the words to mysdf only, that is, if I think them over, I 
cannot repeat them ten times in less than about nine seconds : 

I can never, for example, keep, pace with my pulse, though it 
sometSlInes beats os slowly as seventy in a minute: nor can 
I, by any efEbrt, think over the numbers from one to twenty in 
two seconds, . « . 

If I say itPcfisyself the first lines of Milton or Virgil, or 
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Homer, or any other lines that may be still more familiar to 
me, I cannot get through them much, if at all, more rapidly 
than I can pronounce them, even >vhcn I fix my undivided 
attention on them. 

The rapidity of sensation is also intimately connected with 
that of memory and of muscular action. To cast the eye over 
a sentence, attending to every letter, is an operation which is 
capable of equal ra])idity with the saying it over mentally: but 
it curniot be made inucli more rapid. It required four seconds 
to look over a sentence which occupied six in rapid trailing. 

The operations, which succeed eacli otlicr with this limited 
rapidity, are not incompatible with a partial attention to other 
subjects: just as in running or walking, we may have our 
feelings very strongly inlerested by the siglit of surrounding 
objects without iulcrnipting the train of voluntary Ujotions, 
which seems thus to ])e so linked together in a contmueii 
chain, ns to become almost involuntary. And we may ^er- 
taiidy be saying a thing over as rapidly as possiWe to our¬ 
selves, and may tit the same time be seeing, and hearing, and 
tuen reasoning, so as to keep up wliat amounts very nearly, 
though not complete ly, to a continuity of attention to several 
distinct trains sjf iili'as : in the same manner as the nerves 
of involuntary action arc notoriously employed in several dis¬ 
tinct trains of coucalcnated muscular motions and vascular 
actions, and as the ear of a musician is able to follow and 
retain a dozen difterent melodies in haimony with each other 
at the same time. 

Dr* Darwin mentions an experiment w'hich has a similar 
tendency to show close connexion between thought and 
sensation. He says; that if we think intensely of a deep 
colour, for instance red, with the eyes closed, we shall see a 
tinge wlieii we open them of the opposite colour, or green ; 
just as if we had actually looked at a red colour inst^ad^of 
thinking of it. But I confess that 1 have never been able to 
satisfy myself completely of the success of tlie experiment. 

These veiy hasty observations appear to me to be in great 
measure original; and the results of such experiments are 
certainly more calculated to illustrate the nature and powers 
of the human mind, than the fanciful hypoth^ of the fasHion- 
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able craniologLstij, with all their measurements of the heads pf 
murderersi are likely to become* 

Zmims. 

London, 20 Oct, 1827 . 

Postscript. —I find that some similar remarks have been 
made by the late Sir William Walson, in his Treatise on Time. 
He estimated, from some experiments made in company with 
his friend Herschcl, the greatest possible velocity of sensation, 
such as to admit of about three hundred distinct imj>ressions 
on the eye or the ear in a second, “ It is true,” lie observes, 
“ that whoever attends to what passes in his imagination on 
particular occjisions, wdl he struck at the apparent ra[)idity 
with which ideas appear to flow at times, and will be apt to 
suspect them i‘ar to exceed sensation in that res])eci. Bui it 
is prpbable that we are ourselv<JS deceived in such cases.” 
P. 38. But there are no direct exiu'rimonts lo i)rove this 
opinion, the other hand, a sound may he continuous, and 
yet consist of only about twenty A ihratious, or si ill fewer, in a 
second. 


HrEROGLVPnic&L Fragments, Iflustrullve of Inscriptions pre~ 
scrucd in the British Musbum, with some remarks on 
Mr. GilAMPOtLiON’s opinions, lii a Letter to the Cacaliero 
San QointiNo, By a Correspondent. 

My dear Sjr, 

You will be glad to hear that I have made some little 
progress in the study of the Bnchorial inscriptions which I had 
lately the pleasme of showing you l my steps have, as usual, 
been guided hy no system whatevCT: they have Imx'u wholly 
ei^pficfih and though vpry slow* T trust they are so mucli the 
znor^ure : and 1 hope they will at lea^t serve as an excuse 
for n^y reminding ypu of the e3£:pecto.tions you kindly nllowed 
me to entert 9 in, that you would send me copies of any thing 
of the,kind that y<w might find among the objects entrusted to 
your care lirt Tjnrin. What I have lately donti has only been 
to of m^y of the tablets sent by Mr. Salt 
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frotn SaGchail4» all of them about the time of the last ClcO’' 
patra: to identify the Enchorial name of Ptolemy Dionysus, 
und to maliu out a passage relating to a donation of much 

GOLD AND SILVER AND OEMS TO THE SANCTUARY OF THE GREAT 

god at Memphis. The different forms of the; characters em¬ 
ployed by the writers, in the same words, constitute also a 
valuable addition to ihti means of deciphering any new inscrip¬ 
tions of a similar nature, and i have already incorporated 
many of them with my littie Enchorial Dictionary. 

The 4Sth and 49th plates of tlie nierQ,”,Iy[)hics, already pub¬ 
lished, contain two tablets, apparently funerary, but without 
any dates of the reigns; Uie ages of the persons seem to be 
expressed in the hieroglyphical lines. In the 49tli we find 
tite name Berenice twice in llic Enchorial letters, and once 
ill hieroglyphics; followed here ])y Arsiiioc, possibly us her 
mother. 

This tablet, coarse as it is, abundantly shows that Hora- 
pollo and Cliampullion are both correct, iiuh'peudently, as it 
seems, of each other, m considering the rings, or caitouches, 
as chiefly confined to tlio naiju‘s of royal personages; and that 
1 inferred the coutj*ary somewhat too liaslily, from observing 
that the imitations of those rings weix) attached in the ISn- 
chorial inscription of Rosetta, to several names not royal, and 
from having found such rings in other hieroglyphical inscrip¬ 
tions, without the usual e[)ithets of kings. I had, indeed, 
reiiiarlved, lliat a mysterious” name was sometimes observ¬ 
able in the mauuscrii)ts without a ring, and 1 had pointed out 
tlie same group as a name in l-Grd Mouutnorris’s manuscript, 
which Mr. CharnpoUion considers as the true name: but I 
am perfectly ready tb admit that^Mr. Cliamjiollion has mate¬ 
rially improved on this hii^as he has on man)&. others. 

The same line of hieroglyphics, however, contributes to add 
to my reluctance in admittil^ Mr.'ChanipoUion’s reading of 
P.T.tl; a group which 1 considered as very probably repre¬ 
senting these letters long before the date of his publications ; 
though I had only fully identified the two fii^ characters; 
it seems to me to agree better with PETJPH than with 
PHTAH ; and I am inclined ,to think it was the beginning of 
the names Petosiris, Peteharpocrates, and oAier similianvo'rds, 



as ir is here annexed lo the names of two or®"three other 
deities. But 1 am by no means confident on the subject; 
and b(*g only to be allowed a few years more to collect further 
evidence, without being accused of 7'esisting conviction. 

1 must also claim a similar indulgence tor my opinion 
respecting the bird and the d’s wliich is so constantly found 
betwe^en two names, that, * ''•»•]) \iot {•, oid supposirnx H to 
mean simply son; I confess that i‘j* arguments wjiicn Mr 
CJiam]>ollion has dnwii iVom the application of this chirn«"*e'' 
to some of the Roman ...xines, well as tJiose which Mr vSalt 
has deduced from th(i iiiscn])i.ions he has published, 

are at least sufiicient to silence nu.,; 1 had, indeed, long ])e- 
fore observed that the first uanic of one pair of rings rc ireely 
ever found as the second of anotlicr, though I Ta,ncio(l thc^ 
Minervcaii obelisk miglit alloid an exc'’])tsou. .)n llic ntlicr 
haiid, [ cannot explain, u})on Mr. Champollion’s tlie(»ry, the 
order of the nunuis in the tablet, oJ' Abydur which might lie 
supposed to have been piir[)OMdy jiUondod to pcr|KJtiiat<’ this 
discussion. 

It is admitted that this tablet contains the names of .. :hro- 
nolomcal scries of kings, each chai acterized by one ring, coii- 
taiiimg what I hove atwuvs considered as me Unc names of the 
j)ersons in qucstio'^i. It is cosy to grant to him tliat they are 
the praenomens only , as is ci.mmoii in all modern chronology. 
But how comc‘- it that there :s one exception to this, and that 
the reigning monarch is characterized by his secorwl name 
only, where he first occurs, and where we should expect to 
find his fathhl? This is precisely wKjftt would have been 
required if the document had been figged to support my 
opinion ; though I should c^toinly h^ve^en very ungrateful 
for an argumeat, which is^ m6re|palcukitcd to increase the 
difficulty than to remove'it.^, ' 

An pbjection of a similar natdffe may be deduced from the 
tablet’found between the legs of the sjihinx, and copied by 
Mr. Salt, H. §0. The “ Mesphrfes son of Thulhmosis” of the 
Artide Egypt is represented naturally enough as doing ho- 
his deiged father, under die form of an Androsphinx ; 
bad he been doing homage to himself, the names would 
' scarcely. hs-ve been sq divided. They also occur repeatedly 
a^rwards ix) the insertion, but never together. 
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The tablerapresehted in Plate 51, is remarkable for the 
confirmation which its date afibrds of the accuracy of our chro¬ 
nology of the Ptolemies. It lias no pure hieroglyphics. It be¬ 
gins immed iutely with “ The year 19, otherwise 4, of Cleopatm 
\_Neoiera\t an/^ Ptolemy sxirnamed Caesar: that is, the year 
34 P. C. ; anu tiu; same dai* - repeated in a form some¬ 
what more distinct. f. urtimrs f" the 10th, 11th, 12th, and 
l;>lh UtK In the las- -1 k followet' by the Queen gave to the 
Priest'^ ntu! iii^h Priests , , th*‘iv Ptolemy \Aaletes?^ .. 
Qth'rn Chopatra and Ping Phleniy . ‘.ruamed Caesor. 

It has before been ooserveil, that iS^e v *r(l surnamed, as it 
o<\'ur.''’in iliese tablets, aivl in -li. Gr v’s mauuseripb', com- 
p-eh nt'i the characters which answer to the Neo of Mr. 

ampolliun’s Neociksaui , liie beginning of the group 
occu <'K''>\liere i the sense ■. lied, uiul can scarcely be 
read' ETO,” whw ,ve consicU , the sacred or the enchorial 
chamcicrs ; nor do we find any thing nearer to this in Coptic 
than KTE, mcauing “ that is,” while ihe characters are more 
like TEjNJi. Such me (he uncialainlies which continually 
he'Cf ns in the appUentiou of the best estaiidslied alphabetical 
cliarsuteri, even to words of v.hicliwe know the sounds.; to 
inv'cstigatc thennkii .jwn by t] is at prc.-.eut ’ rest hopeless. 

There are two taljlets, froio the caieuis at Sacchara, about 
to ajjpear in Plates 70 to of the HuToglyphics, which 
Mr. Salt sent over with particular interest, as being likely to 
contain some useful materials for the comparison of the difier- 


ent kinds of characters with each other. In this point of view, 
however, his well-dii^ted zeal has failed of its Object: for the 
sacred chaiaotcrs re^te almost entirely to the gods and priests 
of the temple, whiFe the enchorial inscriptions below them 
contain dates and records JtHe4inibce^ivo donations made to 
those temples. And thip seems td , be .ecj^ally true of the 
geuerality of double inscri^bns, which are scarcely ever 
identical in this sense, although they may greatly tend to 
illustrate each otlier. 


The first in order of these tablets (H 70, 71, 74 A) was 
marked number 50 by Mr. Salt; it has seven.stars at the edge 
of the wings overshadowing tlje figures. It is first dated very 
distinctly In the year 6 of Cleopatra ; which ought to heve 
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been 6 otherwise 8 ; but the secoiul date was omitted 

after an interval of more than 20 years, which must have 
elapsed at the time of putting up thd tablet, as the subsequent 
dates demonstrate. The queen' seems to be styled Isis, but 
the name of the “ younger goddess,’* which is found on her 
medals, does not appear in lh<>se inscriptions. In thu 4tH line 
the word Memphis occurs, though less distinctly than else¬ 
where* It seems to lie formed of characters meaning Temple^ 
and Good, and might natnrallv be read PHEiNUF; which 
agrees sutRcienlly well with tlie NOPH of Jeremiah, translated 
Memphis by the Septuagint, As well as with the Coptic 
l^ANUF, said to huvt; been Mo7}iemphiH. It is possible that 
Phthah may have been meant by the Good god, NUF; but 
tliere is here no character at all rescnibllng the Knehorial 
name of Phthah, which approaches to that of a figure of 4. 

We next find a notice of the change of dynasty (lane 5) . . 
year 7 : the Gods Phre and “ Horns'^ and ‘ Phthah? ijnvr 
the victory to Autociivtor \".iS the Munificent. The 
number 7 is indistinct ; if correct it must belong to the later 
of the double dates of Cleopatra’s reign, which t(;rmiiialod in 
thei^nd or 7th, the year of the Hattie o'" Actiiun, in which 
the tt'ciory was obbiincii by the Emperor Augustus Caesar, 
Then follows a date of the year (>, probaldy of Caf^sar: and 
the seven'iAliift of the wings may jiossibly relate to tJie erection 
of the tablet in the subsequent year. Wc have also a donation 
of gold and. silver gems. 

The second tablet (H 72, 73, 74 B) has first the dale of 
the year 19 JCing Ptolemy [^Auletes*3* the Defender of the 
saered rites (L. 3) . , The year 4 of Cleopatra ‘ Neotcra f 
(4) . ,mdri.y years . . (o) The yfear 7? the gods * Phre and 
HoHis and Phthah? yave^t^i%iciory to the Emperor Caesar, 

* and Phthfih and, lloms who IdVed him gave the dominion of 
all men to ? Caesar. (6) . . gold and gems and silver in 
ahundanccy gave them to the sanctuary jyf the great god in the 
tSmpWof ^i^phis . . The year 7, of Caesar: * Mechir 18 f* 
gave tb the sanctuary of the gteat god in , . (8) . . gold and 
gems and silver . . (9) Memphis, 

We have here no subsequent year 19 to which the stars of 
the refer t and it seems therefore most natural tol 
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suppo§^ the .earliest date» with which the 

tablet-coinftienc6s: anffp^rhaps the seven stars of the former 
nlay hitve. been marked by mistake for six. The interpreta¬ 
tion of the marginal stars will be easily brought to the test of 
future observations. 

Plated ’J'5. and 76 contain portions of a large tablet from 
Sacchara^ vwy fairly written on chalk, of which the upper 
part is broken off, leaving only a few traces of a hieroglyphic 
inscription, which seems to have contained a date at the end, 
perhaps the 12th of Mechir. 

(1) [In th(. , . year of Queen Cleopatra] and Piolcmy sUr- 
navied Caesaris', the divine king . . living for ever. (7) . . 
The yeax 9, Alhyr or Mechir 9, of the great Kintj Pinlemy the 
god ‘ ]3rolh(3r of Apis P Dfonysiis * the awful ? living for ever 
. . (19) . . the great King Ptolemy the god * Prothcr of 
Tlonis? Dionysus . . . mighty as the sun? , . . (20) . . . 
living for ever. , (21) Tn the year 7 Mechir the 14 . . The 
Qu-ecn Soter and King Pfolany svrnamfd Caesaris living for 
ever . , gave . . (25) . . children, for ever. 2B . . ‘ Written 
and engraved by ? . . . ^ 

In the 79th j)laU‘ there arc four enchorial lines veiy dis¬ 
tinctly writtcni, and beginniFig with a date, which must be 
(‘ilber 24 or 2H, and most prol^ably the latter, as there arc 28 
stars in the margin: perhaps the 11 th of the mbhtb, in the 
n*ign of Ptolemy the son of Ptolemy, may he live for ever, 
, The rest is not intelligible. 

In this manner, my’nlear Sir, I liave been ciceping, while 
others have been Hying, tliongli perhaps a little too near thfe 
sun. Possibly my friend Champollion, and yotUf^ friend 
Seyflarth, would be able %o decipher much more of these 
inscriptions ; and it is probable tha^ their ^versions might 
diller in almost every particular. In' this gase it is unne¬ 
cessary for me to say which of the two explanations I should 
be Inclined to jirofcr: for it is impossible to deny to Cham<^ 
I)ollion the merit of great industry, and deepi^^s wdl as 
extensive research. I object only to his precipita^Sh, and his 
love of system, which, 1 think, cause him to be led away by his 
own ingenuity, through u series of coaclusions unsupported 
by sufficient evidence. • 
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K As an instance of a hasty and ^ 

shall mention his explanation of th^^H^, 
he c6nsiders (Sysl^me, p. 82) as formiftg'^'th^^^pt^rscJn 
plural of the future in all the verbs of the l^ nihe nifes the 
hieroglyphical text of Kosetta, expressing tl)e;.difFempf djspo- 
sitioips of the decree, and answering to <jre^ ver hsi tl^'t^i are 
alwhys in the infinitive,’*’, and which he n^^ly enough 
reads SNE. ' 

There is nd£|ii^ absolutely incorrect in'statement, but 
the reader ndtiopfjr infers from it that the gtoup in question 
occurs; either ,exeTiHively or principally in these nine lines. 
The fact is, however, that in the first five lines, or rather half 
lines, the group is found ten times, and in the remaining nine, 
only eighteen, that is, about half as frequently, in proportion to 
the actual length of the lines: nor can 1 find any where a 
context that favours -Mr* Champollion’s interpretation ; though 
I have lately observed that an Enchorial gi*oup, resembling 'O, 
is found almost uniformly to answer to the Greek infinitive: 
being reail perhaps MNR or MARE : but 1 cannot make 
these characters agree either with the hieroglyphics in question, 
the sounds SNE; which Mr. '^hampollion attributes 

to iditem. 


So is Mr. ChampolUon in the habit of distinguishing 
yiromvVnu ossertionH in his oWn case, .that it is the less Sur- 
prij^ wit he should sometimes confound them with respect 
to otliers. He says, for example, with respect to the nature of 
the Hieratic characters, which he explained to the Academy of 


Belles Lettt^ in 1821, ^^je$ne suis coimaincu depuis que M. le 
■Dr, Young amit public avant moi ce m^me resultaty et de plns^ 
que no^ avions et4 prevbnus de quelqueit annet^s^ Vun et 
Vgiutre.yuant au principe^de cette d^couverte et su ddfinition, 
par M. Tychsen de Goettingue.** (p. 20.) Professor Tychsen 
had asserted t^s'agi^ement as a probable opinion: it Avas 
amply demonstrated in 1816; five years afterwards Mr. 
i£hampollion 'thinks he has a right lo consider himself as a 
.new inven^,,of the doctrine, because he chose to neglect what 
was a neighbouring country, and to undervalue the 

actuat%i^^, tn which' he had been anticipated, by classing it 
with u assertion to be found in a German publication. 
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he repiai'lcK, in the. next pa^e» that 
jp9m£ec2 out the. rings as contain- 
*”S indeed, said that they might be 

proi>!^r u^fies^WXtcnral sentences, or something else ; but the 
only^qu^tion wl^;,^if^it was worth questioning at all, to whom 
belcK^^j^^^Hbfiliy of the demonstration that they actually 
were pr^Sjppunos : which, before the publication of^ 
Archaeologia for 1814, was no where to be found. * -Thisr pub¬ 
lication was tj^-firat great sh;p the di^eqyery of the pillar 
of Rosetta: the second was the idcntificati^^of the different 
kinds of characters, in 1816, by means of-the Description ^dB 
TEgypte: the third, the application of that idehlificationtb the 
names of Ptolemy and Berenice: the fourth,- perhaps, was 
Mr. Bankes’s discovery in Egypt,' of the iialne of Cleoi)atra, 
which he sent to Psufis: and on these grounds is certainly 
founded all that is at present known‘pf Egyptian literature, 
for a very considerable proportion of whftih we are unquestion¬ 
ably indebted to Mr. Champollioii. 


_ ♦ - 

The French translator of Mr. Brownp-*a iiigeniops articles 

which ajjpeared in tin. Edinburgh Review, has certainly gone 

a good deal out of his way to find matter i»f accusation a^nst 

Mr. Champollion, He quotes* the text ot a memoir^gpblished 

in 1821, and afterwards ^uppi'essed, in order to^MOW.^that 

Mr. Champollion then continued to believe that fheAra- 

glyphics were signs of things and not of sounds; and thAt he 

disagreed with those>l«arnqd persons who had corfeidered the 

hieratic writing as alphabetical. date of this-supprefesed 

paper is indeed of some consequence, as determining the 

period at which* Mr. Champollion niade his redM|^yery of 

what Dr. Young had published in, 1816 ; that is, fact of 

the essential identity of the two..systems’^of writing. Rut flie 

translator might have - found in the bf the letter to 

Mr. Dacier, dated in 1^^ the same opinion respecting these 

systems of writing; that is, the hieratic and^^c^mo/^, which, 

he says, arc not alphabetic, but ^ hierpr 

■plyphics themselves,” expressing ideasmhd riot,s<|H||^^;and he 

adds, that Ac (!) has deduced from the" demotic"^^riptiou of 

Rosetta a scries of characters ^YhLch l^ve^e 

OCT.—DEC> 1827. y ' 

1 *► 
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betic value/* by which foreign 

Nothing can possibly agree better tfttWtHls 
which Dr, Young had long before pubUshl^; he 

has since confirmed in his octavo volume.] and. if Ch^- 
poUion’s ideas upon this subject have som^tim^ 

has probably been more from a system, 

and a wish ' to establish originality, than htnn j|ny new disco¬ 
veries that he have xnade j^specting modes of 

writing in parti^^r. ^ ^ 

What precis^" forms of characters may be supposed to au- 
Ewer’^o the setSe in which ]\ir. Champollion employs the word 
demotic, cannot Very easily be ascertained. It is remarkable 
that liis 8NE’* is a gi'dfup very commonly found in the 
manuscri])ts of the Description de I’Egypte, which Mr. Cham¬ 
pollion might poKsibly^call demotic; while it cannot be identi¬ 
fied in the Enchorifli Inscription of Rosetta. This is an 
instance of the difficulty of finding appropriate terms where 
we have not exact definitions; The difliculty is not avoided 
by the use of the"^ord Enchorial, except that it may with 
perfect safety be applied to such inscriptions as are capable of 
havh^g any of^tlieir words identified with the inscription so 
called on the pillar itself. ** 

Tha^^^l^cation of the chronology of Manetho must na- 
turt^^blra work of time, even after tlie complete identification 
of^^names of the kings, which cannot be admitted to be 
satisfactory! There is one discordancy, that it may be right 
slightly to -point out, as it is presenbpd by Plate 43 of the 
Hieroglyphics ; we there fifid the 29th year of the Scsenchosis 
of Mafi^o; add IVlanetho allots but 21 years to this king, 
who wdime first of his dynasty, and could not, therefore, like 
Philadelphus, have QD|itinued any era from an earlier period. 

Xt is easy to. observiJS in comparing Mr. Cailliaud’s copy of 
the Tablet of Abydus, as publisheiPbY Mr. Champollion, with 
|hQse of our countrymen," Mr. Bankes and Mr. Wilkinson, 
*' fe^tg^ned 47tfa plate of the Hieroglyphics, or with the 
i of Mr* Burton^ how much more hastily the 

^md executed his task than any one of the 
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Hi’s very valuable inscriptions, from 
be allowed to give evidence much 
mpre.fevipifr^le'J^ Mr, Champollion, as far as it regards the 
sigpi^catipn of the plough, yfhich. seems to enter into the com- 
p^tioiv Fhilofhetorf as applied to Cleopatra and “ Ptolemy 
whp are called Philometores Soteres,#both here 
and in Xhas^ay’s Greek Manuscript. The riarae of Alexander 
had never occprrejd to the author of the article Egy^t, but he 
hod evidentlyl^jEbresight in what way it would make its ap¬ 
pearance when, he observed, N. 55, ** ir ,will appear he'^eafter, 
that a knowledge of the enchorial forms may .possibly contri¬ 
bute very materially, at some future tune, to assist us in deter¬ 
mining it:*’ and be immediately proceeds to the subject of 

PHONKTIC niKROGLYPTnCS. 

The plough seems to be exchanged on the Minerv'can obelisk 
for the dentated quadrant and chain, which may hence have 
been synonymous with Iho dcntah^l parallelogram or comb: 
both perhaps having represented instruments which bore the 
same name, and served the same purposes, though of different 
forms: they may, for instance, have been rakes or harrows, 
and may hence have borne some analogy to the plough or hoe. 
AVlietlier they had names beginning with M, may still be 
questionable. 

Mr. ChampolUon has endeaVoVircd to explain the absence of 
the names of our queens from the tablet of Abydus, by saying 
that it must be considered as a tablet “ purely genealogical.** 
Eirst Letter to the D. dc B. p. 80. A reader is naturally dis¬ 
posed to acquiesce in this explanation, since Mr. ChampolUon, 
who has carefully examined it, asserts it on his own credit; 
especially as the assertion appears to be supported by a long 
and minute discussion. Unhappily, however, it is only ne¬ 
cessary to compare bis brother’s chronology in P. 107, with his 
own Plates II, and 111. lig. 5, from which it appears that 
Amenses, who reigned more than 20 years, was the mother of 
Thuthmosis the second, whose name is in the while his 

mother’s is omitted. It is true that, with his usl^ynggnuity, 
Mr. ChampolUon seems afterwards to chapge Jmj^pnd ia 
the same page: for he says, that one on^ brothers 

or sisters was inserted, in order to Jceep tbe number of the 
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generations unaltered: and he might jhaV^’^R^P^irTViiaenses 
was the sister of Amenophis, whom If he had 

stated this clearly, llie reader might- have judged for himself* 
whether such a coincidence was or was not sufficient to sup¬ 
port the chronology of Manetho; which was, however, by no 
means infant of such support: in tlie article for 

‘ example, Manetho’s chronology of this dynasty is fully 
adopted :■ and the same * cartouche’ is read Thuthmosis, which 
Mr. Champollion, .after all his parade, stilW,admits to bo 
Thuthmosis: nor is there a difference of half a century in the 
dates assigned to his I'cigii by various chronologists. It was 
established in the article ligypt, that the name contained that 
of Thoth, the Egyptian lieriiies, and for this reason it was con¬ 
sidered as better established than any other of the names of 
the Eliaraohs. Mr. Champollion had )iever discovci’ed tins 
for many yeai's afterwards: and yet we have been tohl by an 
Englishman in the last Quarterly .lournal, that to Mr. Cham- 
poll ion the of the dt.9CorertP.y made by the inter¬ 

pretation of hieroglyphics are owing ! 

Believe me, dear Sir, very sincerely, yours, 

« # 

London^ 24 Nov. 1827. 


On-4ke i^aiurallxation of Flak. By J. Mac Culloch, M.D., 

F.R.S., &c. 

Dear Sir, 

As I promised you that I would communicate to you, 
from time to time, any ne;^ remarks or facts which might occur 
on the sid> jcct of naturalizing sea-fish in fresh water, I am pleased 
to have an opportunity of noticing a few circumstances which 
may serve to keep alive in the public mind a sulyect, from 
which I cannot yet help foreboding useful results, in spite of the 
neglect, and opposition which it has exjierienced from every 
iierson, I, I may safely say, to whom it has been pro- 

Arnold. I am perfectly safe in saying, that, 
every individual to whom the facts 
. have hni^scnlM, and the experiment proposed, have replied 
by douhifter cavi^ ■ or. objections of some kind j many, by 
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positive disBHptWthe very facts; while the far greater number 
have been periiOtis, whose entire ignorance of every requisite 
point of physiol6^, natural history, and chemistry, must, of 
course, have rendered their-objections sufficiently unworthy of 
notice, though not sufficient to restrain the confidence with 
which-they have been urged. The satirical writers of the day 
view this as the character of the ago: the more obvious aspect 
wliich this disposition presents, is the feeling, as if he who at¬ 
tempted, by sU^esting an improvement, to render a service, was 
meditating an injury, and was an enem^^. to be opposed at all 
hazards. I must permit you to settle metaphysical and moral 
questions so profound as to exceed my own ingenuity. 

But I cannot avoid regretting that AJi*. Arnold is not the rich 
and idle proprietor of some of tlic tens of thousands of acres of 
fn'sh water, wliclher Scotcli or Knglish^ in which a ‘ scfi-fish 


cannot, possibly live,’ or ‘ would cortaiuly not be eatableand, 
in addition, that, instead of a not very opulent and very busied 
‘ notary public,’ he was not in possession of some five thousand 
of these acres, with as much money, ami as much leisure. And 
I feel bound to add to this apology for what he has not yet 
done, that the expense of such a course of experiments is con¬ 
siderable ; at least in this comparison. A siinerintendent would 
be necessary; and for the purpose of taking and transporting 
the fish, still more of drawing nets periodic^dly anS frequently, 
to a.sccrtain the progress of the transplanted fish, there must 
be expensive assistance, for which, as yet, there can be no re¬ 
turns ; while that, in addition to inegularities and rocks in the 
pond itself, impeding the accurate drawing and examination, 
must also be the apology for the impciTeclion of the present ad¬ 
ditional report as to the success for certain fishes. It is plain 
that, though ten or a hundred turbots were present in a pond of 
four or five acres, the fact is not one that can easily he ascer¬ 
tained. Let those who have money, leisure, and water, and 
nothing else towards the investigation of this object, restrain, at 


least, their incredulity and opposition-.; as may.a^ theyi very 
safely, who never saw a fish^ except on the st^ ^ a London 
fishmonger. . ‘ 

With respect now to some facts: it ba(f:#eeii sfiM that the 


water was s^t, because this pond wasMtua^ at a sea embank- 
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ment. I stated before, that it admitted the 3^^ leakage* in 
summer, when there was little compiit^iv^isupply of fresh 
water, and was therefore brackish, or sali^. 1 have since 
ascertained the exact proportion of«saitdn the water, at those 
times when the fresh water is least. In the driest and hottest 
part of on% 3 ummer, the proportion of salt in ity as compared to 
the sea without, was as 40 to 150. In another, peculiarly dry, 
1827, it was one Iialf; and the water, having then been at the 
lowest, it cannot ever he computed to exceed tbis. Moreover, 
this period of saltnessv cannot easily, even in such a summer, 
occupy more than the months of June, July, August, and Sep¬ 
tember : or, more strictly speaking, it is probable, scarcely one 
half of that time in general, in so rainy a climate; a climate 
equalling Penzance in the quantity of rain. 

In winter, that is, during live or six months, or less, if any 
objector pleases, it is fresh. That cattle drink it freely, is not 
an exact chemical proof; but 1 must admit, that 1 have not 
analyzed the water at that period, holding the objection in great 
contempt It may be sufficient to say, that it then occupies a 
space of about sixteen acres, or increases to this magnitude 
from four and a half acres ; so I hat it cannot, at least, be very 
salt, while the hsh, and the mullet in particular, are found in 
the remotest ditches, among the meadows. But, in defect of 
an analysis,Vhich 1 have not had the means of making, there 
is a valid reason why the water should be fresh when the size 
of the pond is much extended, ^he presence of sea-water in 
it, is, in all cases, the consequence of a depression of the water 
within the sea-wall, which allows of leakage or infiltration at 
the upper part, so as, high tides, to equalize, as far can be 
done in the short period %f high water, the levels within and 
without. This, it is plain, must cease whenever the water 
within is higher than the sea without; and hence it is that there 
can be no access for the salt water in the winter or rainy 
months. . 

, .;.5Pnough o( the mere fact: the objections derived from which 

an answer among physiologists; while to 
points in utter ignqrance of all 
li^olqgy, it is pmbable that ^ answer is 

question is simply twofold; 
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respiration and'^d. If fish can breathe indifferently salt water 
or fiesh, for one'week or one month, and if, in their new ele* 
ment, translated from salt-to fresh, they thrive or grow, fatten 
and breed, the trial 6f three weeks or three months is a sufRcient 
proof that they will neither sicken nor die of^ fresh water. If 
they can find food, it is indifferent whether the medium is fresh 
or salt. It is the misfortune of the age to understand every 
thing without knowing its principles; just as every man is now 
a physician. A few, more profound, who chance to know that 
salmon divide their time between fresh a.nd salt water, possess 
other reasons, and find other objections ; which they must be 
permitted to explain for themselves. 1 ought not, while on this 
particular subject, to omit one fact, which has come to my 
knowledge since the former papers were written, on the volun¬ 
tary emigration of a fish, supposed to Ix' peculiarly delicate and 
peculiarly attached to the sea, into freshwater. This is, that, in 
Virginia, the herring ascends the rivers, even up into the most 
minute communicating branches, and as far as it can reach; 
while a somewhat recent traveller describes them as being so 
abundant, that it is impossible to cross the fords on horseback 
during the season of their migration, without destroying them 
by the horse’s feet. To proceed to the historical condition of 
this pond. 

1 have already stated the difficulties arising from want of 
leisure and wealth in the proprietor, added to non-residence I 
should say, whence chiefly Bas arisen the difficulty Of tracing 
the results. Let those try for themselves, who consider that all 
this might have been ascertained in a twelvemonth, and 
with the same means. Since the communications 1 formerly 
made, the Pilchard has been introduced. It swam away briskly, 
therefore it would not die of the fresh water; but it has not 
been retaken. The retaking of individual fish, to ascertain their 
presence, is a fundamental difficulty, as I before pointed out. 

The Brill has also been introduced since my former list. It 
has been retaken; and, within one year, ha^ -grown to double 
the original size. 

The Turbot. Fifty or sixty were iptroduce'd’^'ill^^ng about 
eight inches in length. Some were retake^ for the 

purpose of examination merely, like ; 
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they also had grown to double the size. There is no prospect 
of dying in these cases, it is abundantly plain ; that they will 
breed is probable, but there has been no time, nor would the 
young have been taken. What is to prevent healthy lis\»es 
from breeding ? The young, indeed, may be eaten ; if so, it is 
for want of rodi^^for want of a proper balance in this mixed 
population. No one knows any thing, either of the ordinary 
growth, propagation, or destruction of fishes; and hoAV then can 
any one decide on what is regiilar or cxtraordinafy? 

The Wrasse has bepn retaken after a considerable period; 
therefore it is not dead. 

The Basse has propagated ; and so has the Brill. 

The lied Mullet has been introduced, and is living. 

The Whiting was introduced, and taken in good health many 
weeks after, but not since. 

The Grey Loach is thought to have bred considerably. 

The Atherine continues to breed. 

I formerly mentioned that the flavour of the several fishes 
was improved: this is now more positively asserted, in addition, 
of the Basse, the Plaice, and the Red Loach. Others were 
mentioned in former communications. 

Loss of property, or flavour, lias been made a speculative 
objection by the unvarying objectors. General experience has 
shown, that m all fishes, as far as known, the access tp fresh 
water, or fresh water food, improved the flavour; in many, in 
oysters, muscles, cockles, shrimps', it is vulgarly notorious; as 
in mere sea water they are worthless. 

There is a popular objection, on this head, made by the 
country genUemen, which I must answer ; to those^who thin/c 
about what they know, it would have been superfluous. The 
salmon is good when it comes from the sea, and bad when it is 
returning. Doubtless, it is; while the reason ought to be plain, 
even to an angler. It is in full health in the first case: in the 
ItUter, it has spawned; and, at that period, every fish is pro¬ 
portionally 9 ^ bad as the sialmon ; many are a gre^t deal worse. 
T^e f|ult is the water, nor prebably in the food; it is in 
the with any food the same effect takes place, in 

all fisho^l^Hry^ere, . 

I sugg^plln former co^mounications, that an essential point 
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to ascertain, m any view oi economy, or management, would be 
the proper balance of species; to discover what kinds would so 
live together-that all the species might lind food; might breed, 
each to its useful limits, so as to be serviceable to ourselves, the 
keepers of the'flocks, and without hazard of the extermination 
of any kind. I may illustrate what is here mmnt, by a simple 
fact, in the ordinary economy of fresh water fishes in con¬ 
finement. Pike and perch can live together, because the natural 
defences of the perch prevent tlie pike from exterminating the 
race, voracious as the enemy is. If I rout and pike were con¬ 
fined in a narrow water, the trout would be destroyed. 

Or othenvise, it must he our object to ascertain, in an econo¬ 
mical view, how to feed, by means of species that we do not 
desire to eat, those which we do cultivate for our own uses. 
This is a difficult question, which can only be overcome by 
lime and experience; by knowledge ; by knowledge, when we 
are in a state of entire ignorance ; ignorance of every thing that 
relate.s to fishes, as great as if they were the inhabitants of 
another planet. This was one great source of difficulties with 
us in this case; and I, myself, must plead guilty, I fear, to a 
general recommendation of introducing every fish as a mere 
matter of trial; the result of which has been mischievous. The 
basse appears to have b(icn the great enemy; to have eaten up 
the greater number of many species, and given no return. It 
has proved the pike of this pond. This could not have been 
foreseen,' it is a caution for future speculators. Others will be 
discovered in the course of trial. It appears also that the com¬ 
mon crab has proved desfiructive, probably by eating the spawn 
of larger fisfies. From some enemy or other, the eels,' which at 
first abounded to an incredible degree, have most materially 
diminished, and so have the shrimps. The latter, at least, ap¬ 
pear to have been destroyed by the basse. Time and trial will 
teach us what to do in this case; in tlie infancy of ignorance, 
man might have supposed that he could keep wolves and sheep 
in one field, and have constructed a; pen for foxeS and fowls, 
rabbits and we&sels. We must not accuse nature our own 
ignorance. : 

The question is here a difficult cme^ a little;^re study 
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of the general habits of fishes, merely asi^icnflfFthem already, 
and even of their anatomy, will go far to lay the foundation of 
useful rules on this head, even without a hazardous trial, which 
may ultimately not become in our powet to remedy, as I much 
fear may prove^e case with respect to these unlucky basse. 
Not to enter oRhis further than as it may serve for a general 
illustration of what is here meant, the anatomy of the mullet 
proves that it lives on worms ; on the lumbricus marlnus, and 
others ; and so do its habits. So also may the very food of 
others, as found in the stomach, serve to indicate their natural 
or ordinary food. Reversely, the anatomy of a cod’s jaws, and 
its stomach also, prove it to be omnivorous, omnivoracious. 
Gr, further, the anatomical character of the diodon proves that 
it eats shell-fish; as we are equally able to limit the range of 
food in the fiat-fish which have no air-bladders, and cannot 
quit the ground. 

But in this brief communication, I must not enter further 
into this subject than is necessary for mere illustration. I may 
take some further opportunity to point out the probabilities, as 
to mutual food and protection, in any artificial cultivation of 
this nature, as they might be derived from studying the little 
that we do know about the structure and habits of fishes. All 
that 1 need add here, is, that 1 have suggested the introduction 
of limpets, periwinkles, and cockles; asafibrding food without 
furnishing enemies; a matter which had been overlooked. To 
exterminate the enemies which have been unwarily introduced, 
will not prove so easy a task; unless, at least, we could find 
their natural enemies; find the grea^ secret by which alone, 
in all cases, man can make war on those whoni^ncither his 
artillery, his physic, nor his politics can reach. 

The transportation of fishes has been objected to as difficult. 
1 had occasion to make some remarks on this formerly, and on 
the vitality of some kinds. The" difficulty is not so great as 
has been imagined. The iact generally is, that fishermen, 
even down to the very sentimentalists who worship the gentle 
I 29 I 1 W and jlriUk are sometimes scarcely possessed of the wit of 
thaoi as they would a stone; as if they had not 
h^opinioM and were not part of the same 
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creation as 0ULII!iVIH||i|i8 if that creation, which outnumbers 
ourselves by millio^wf millions almost beyond algebra to 
express, was not, liSP^urselves, under His care. They are 
easily killed by violence’; they kill themselves by over-exertion, 
from anatomical peculiarities; as every tro^fisher knows; 
that is to say, the fact, not the cause. Let ftem be treated 
with gentleness when taken, as if they could feel; and they 
will not die in being removed into a cask of water. The flat 
fish are all peculiarly tenacious of life, so are all those of firm 
muscles generally : the vitality of the ca^p and of the minnow 
also is notorious; and so it is as to many other kinds. All 
these can be removed and carried far, oven in straw; but in 
truth, he who chooses to make his expoiments like a philo¬ 
sopher, and who desires to s\iccf!ed, will not fail. 

Yet let me point out what 1 have suggested to Mr. Arnold, 
among other things: to him, whose merit as an ardent experi¬ 
menter, always ready to adopt'a reasonable suggestion, and 
never seeking for an objection, ought to stamp his character as 
a genuine follower of tlic true philosophy; the exception, in 
this particular case, to every one else. This is, to adopt the 
Chinese method of transporting the spawn of fishes ; as aflbrding 
a far greater facility to the introduction of species. I presume 
that the general fact must be known to your readers; though 1 
believe that I ought to doubt: because I quoted the same 
practice from Cblumella formerly, as in use among the most 
ancient Romaic, among the common farmers. 

This substance is perpetually brought up:i^.the trawl net, very, 
injuriously, as it relates ^ fisheries; many cases, the 

fishermen contrive to guess tolerably well to'what fish it belongs. 
That it may be transported to any distance, the familiar practice 
of China proves; since it is there a common article of sale in the 
markets; while there also, 1 may incidentally remark, the culti¬ 
vation of fish for sale, their transportation to market, and their 
in the ponds, if unsold, is as much matter of ordinary 
ffl^l^g as the management of a poultry-yard ; while the pond 
is often the most profitable part of the farm. 
do not already chance to knoAv it, may be informed, t|at tfe^/ 
species of poultry-yard, or fish-pondr'is ^ eesily,iind regular^ 
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stocked in this manner, and managed|^|^Rff^mQier portion of 
the farm; since it is even destroyed, ^M^ ered to become dry 
occasionally, and again rene^Yed in the^^ffseason, by the means 
of purchased spawn, or stock; just as, a sheep farmer buys 
lambs to stock bis mountains. If £n^nd is too wise to learn 
of Rome or Ch^a, or of France and Germany, or even of the 
experiments on which I have dwelt so much and so.often, it 
must be a pleasing reflection that it is already so amply l^ii^ed 
as to have passed the bounds of all possible improvera^^fe^and 
all possible wishes. Rut that I may terminate this par^ular 
suggestion, 1 will only further point out, that lobsters," and the 
crab tribe generally, might very easily be transported in this 
manner, and that, in them, it is easily known when the ovum 
has been impregnated, by means of a black spot with which it 
is then marked. 

If I ought to apologize already for the length of this com¬ 
munication, I shall conclude tt by saying, that whatever may 
be judged of the general philosophy of this subject, there is 
not and never hhs been any thing to prevent the cultivation of 
fish, in ponds of salt-water at least, or the preservation of them 
in any water in which they will live for a sufficient length of 
time, so as to render that a depot for the purposes of a fish 
store, calculated for the steady supply of a market, in the 
manner wbich I formerly described and proposed. If, after so 
many years as this proposal has been made, London has not 
seen either the facility, or the utility, it will discover them at 
some future day; just as it discovered, ten years after there 
had been twenty-six steam-boats on^he Clyde, that a steam¬ 
boat might ;possibly be of use on the Thames; just as it op¬ 
posed gas-lights, and just as it has adopted gas-lights. 
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five of a Collection of Professional Portraits, By W 
Wadd, Esq., F.L.S. &c. 8vo. pp. 276. London, 1824 
Longman and C6., and Callow and Wilson. 

NugmCanortc; or Epitaphian Mementos (in Stone-cuUePs 
Verse) of the Medici Family of Modern Times, By Unus 
Quotum. London, 1827. Callow and Wilson. 

Maxims,and Memoirs, By W. Wadd, Esq., F.L.S., 
SiSgeon-Extraoi'dinary to llie King,. &c. 8vo. pp. 303. 
London, 1827. Callow and Wilson. 

We have placed tlicse three Works together, because they 
are so closely allied as to form a whole, and also because 
Nugre Canorce and l^xigcc Chirurgiem bear internal evidence 
of being written by the same pen ; and when we say furt her, 
that they are characterized by good feeling and good humour, 
we arc sure we are not far off in Our guess about who is * Un u s 
Quorum.’ These volumes come within the scope of our 
Journal, as comprising an outline of the history of medical 
science, sketched in a vein of pleasantry that makes it no 
less agreeable to the general than to the professional reader, 
and we have derived both amusement and information from 
its perusal. Like the * Gold Headed Cane,’ it helps us to 
much curious modern biographical anecdote, with the addi¬ 
tion of varied entertainment for the medical antiquary. 
While, however, we recommend these ‘ Mems.,’ and corn- 
mend the literary loungings of contemporary practitioners, 
we cannot but regret the neglected volumes of Aikin and 
AValkor, and lament that the lack of feeling for the atinals 
and literature of theiriprofession, should be less, active in 
the medicalpublic of this country, than with our .professional 
brethren on the Continent. 

‘ 'Nugee Chirurgiem* is a Caialome Raisonn^e of a scarce 
collection of Medical Portraits. We believe only 250 copies 
were printed ; from which circumstance, and its recoraing 
the congregation of the greatest assemblage of medical men 
ever met together, it is probable that it may some day 
become a medical rarity. The author’s original intention 
appears merely to have been to describe the portrait, with 
some characteristic trait; but an after-thought seems to have 
occurred, and in tlie “ Memorabilia,?’the ‘‘ Medi^Family'''* 
are, as it were, retouched and vax^iished, 80 as to become 
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very agreeable pictui'es. We shall o^ii readers 

witn a few specimens of this gallery^H^n at random. 

EURICUS CORD^. 

** Cordus, who was accustomed ~ to receive his fees only at the 
termination of his patient’s diseassi describes^ in a facetious epi* 
gram, the practitioner at three different times^ in three different 
characters. 

Three faces wears the doctor; when first sought 
An angers—and a god’s the cure half wrought: a ■- 
But when, that cure complete, he seeks his fee, . 

The devil looks then less terrible than he. 

“ The epigram of Cordus is illustrated by the following con¬ 
versation, which passed between Bovart and a French marquis, 
whom he had attended during a long and severe indisposition. 
As he entered the chamber on a certain occasion, he was thus 
addressed by his patient: * Good day to you, Mr. Bouvart; 1 feel 
quite in spirits, and think my fever has left me.* ‘ I am sure of 
it,’ replied the doctor ; ‘ the very first expression you used con¬ 
vinces me of it.' ‘ Pray explain yourself.’ * Nothing more easy: 
in the first days of your illness, when your life was in danger, I 
was your dearest friend; as you began to get better, 1 was your 
good Bouvart; and now I am Mr. Bouvart: depend upon it you 
are quite recovered.’ Bouvart's observation was grounded on a 
knowledge of human nature : evei*y day’s experience shows, that 
‘ accipe dmndolei* should be the medical man’s motto. 

JOHN CASE. 

“ In t^e at' the profound pieces of astrological bombast written 
by this singular genius, he gives an account of the creation of 
Adam: * Thus Adam was created in that pleasant place Paradise, 
about the year before Christ 4002, viz. on April 24, at twelve 
o’clock, or midnight.’ His name was latinized to Casens, which 
was occasionally interpreted Dr. Cheese, Granger says the fol¬ 
lowing aJecdote of Case was commuiftated to him by the Rev. 
Mr. Gosling^ in these terms: * Dr. Maundy, formerly of Canter¬ 
bury, told rhb, that in his travels abroad, some eminent physician, 
who had been in England, gave him a token to spend at his 
return wdth Dr. Radcliffe and Dr, Case, They fixed on an even¬ 
ing, and were very merry, when Radcliffe thus began a health: 
* Here, brother Case, to all the fools your patients.' * I thank 
you, good brother,’ replied Case; ^ let me have all the fools, and 
you are heartily welcome to the rest of the practice.* 

. ‘ TftEfOMAS DAWSON. 

** The following anecdote is related of him : After he became 
Atten^a his neighbour Miss Corbett, of Hackney, who 

4 
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was her one day sitting SQlUary, piously 

and pens^f^^usine'upon the Bible, when, by some strayige acci* 
dent, his eyes were mreQted to the passage where Nathan says to 
David, * Thou art the M^n.* The doctor profited by the kind 
hint; and, after a proper time allowed for drawing up articles 
of capitulation, the lady, on 89th May, 1758, surrendered herself 
up to all his prescriptions! and the doctor very speedily performed 
a perfect cure. 

PHILIP HECQUET. 

** * C’est une erreur de penser que le sang soit n^cessaire k la 
conservation de la vie ; on ne peut trop saignor iin malade ;* are 
the words put into the mouth of our doctor, jn the character of 
Sangrado by the facetious Le Sage. Hecquet, both in theory 
and practice, carried the anii^phlotjisUc system to a greater extent 
than any other man, and defended the ‘ boisson* and the bleeding, 
saying, * J'ai pour garauta de nion sentiment, sur le Regime 
maigre, Ics mcdeciiis les plus fameux, tant anciens que modernes.* 
He was a conscientious practitioner of his own eccentric doctrines, 
and it was perfectly consistent with his character, that ‘ loin 
d’imputer la more du chanoine la boisson et aux saign^es, il 
sortit en disant, d*un air froid, qu’on ne lui avait pas tir6 assez de 
sang, iii fait boire assez d'eau chaude* 

“ The practice of bleeding was carried to a singular extent in 
Prance, and it was the fashion, at one time, to bleed on the oppo¬ 
site side to the part affected; if the pain was on the right side, 
they bled in the left arm, and vice versa. Pierre Brksot produced 
a civil war in the medical world by writing against the custom, 
and, in the year 1600, was driven into exile, by^^.edict of the 
University of Paris, for thus opposing the established practice. 

Sib CHARLES SCARBOROUGH 
“ Was a man of great versatility of talents ; he wrote a * Treatise 
ou Trigonometry,’ and a ‘ Compendium of Lilly's Grammar ;* gave 
lectures on mathematics at Cambridge, and on anatomy in London. 
His epitaph records that ift was 

Inter Medicos Hippocrates, 

Inter Mathematicos CucHdes. 

He read the lecture founded by Dr. Caldwell, at Barber-surgeons' 
Hall, for many years ; where he was the first who attempted to 
account for muscular strength and motion on geometrical prin** 
ciples. He was a man of amiable manners and great vivacity of 
conversation. Seeing the Duchess of Portsmouth eat to excess, 
he said to her, with his usual frankness, * Madam, 1 will deal with 
you as a physician should do; you must eat lets, use more ej:ercise, 
take physic, or be sick/ , , ^, 

Dr. PITCAIRN ^ 

** Was a great enemy to quackery and^uacks, ot whom he used 
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to say that there were not such liars in their 

patients. A relation of his, one day, asking hisjfopimion of a 
certain work on fevers, he observed, * I do not like fever curers ; 
Yfit p^cQj guide a fever—we cannot cure it. What would you think 
of A pilot who attempted to quell a sthrm ? Either position is 
equally absurd. We must steer the ship, as well as we can in a 
storm ; and in a fever we can only employ patience and judicious 
measures, to meet the difHcuItics of the case.’ ** 

Turn we now to the second article in our list,— Nug<e 
Canor£e; and we are satisfied that our readers will agree 
with US in the correctness of our guess. It is the produc¬ 
tion, at anjy rate, pf one who has lived much in the medical 
world, and no unobservant spectator of the vices and vir¬ 
tues, the feelings and failings of contemporary practitioners, 
possessing tact to catch the miners living as they rise.” 
In short, it is a pleasant jeu ; and, vve hail it as 

an omen, that in these “ piping times of pea'cei” the days of 
Garth, Goldsmith,' and Darwin may be reviyed, and that 
the medical fraternity may again employ their leisure hours 
in amusements for which their education and intercourse 
with society so well qualify them. 

After a humorous preface, in which the removal of the 
College of Physicians to Pall-mall East is lamented, the 
work, for very satisfactory reasons, is dedicated to the 
Presidents of the two Colleges and to the Master of the 
Company of Apothecaries, for the year 1927—and as a 
character in one of Foote’s farces wishes he were to be born 
“ fifty years hence,” so should we like to have a peep at the 

Clines and Coopers,” the “ Halfords and Warrens,” of 
that day. We wish, with the author, that they may be 
. as distinguished ornaments of their profession as those of 
our owp. 

Thatiithe old college should still be preserved for medical 
purpows,''1,t is proposed to turn it into a “ Medical Mau¬ 
soleum,” ^hero the “ Msdical Fraternity are to be buried 
on the same terms as the Parisians arc at Pore la Chaise— 
and then follow the supposed Epitaphs of the present race 
of the “ Medici.” Due honour is done to learning and 
talents; while quackery, in all its ramifications, meets with 
mst castigation. The names of Hebcrden, Turton, and 
Baker are noticed with the respect to which their virtues 
and acquirements entitle them. 

Passing fro^ lhi^, we are introduced to an eccentric of 
i the old 
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JEBB, Bart. M.D, 

'* Here, caught in Death’s web, 

Lies the great Doctor Jebu, 

Who got gold-dust just like Astley Cooper; 

Did you'speak about diet, 

He would kick up a riot, 

And swear like a madman or trooper. 

“ When he wanted your money. 

Like sugar or honey, 

Sir Richard looked happy and placid ; 

Having once touched the cash, 

He was testy and rash, 

And his honey was turned to an acid. 

“ Sir Richard was very rough and harsh in manner. He said 
to a patient, to whom he had-been very rude, ‘ 5«’, it is my way* 
* Then,’ replied the patient, pointing to the door, ‘ 1 beg you will 
make that your way.* Sir Richard was not very nice in his mode 
of expression, and would frequently astonish a patient with a 
volley of oaths. Nothing used to make him swear more than the 
eternal question, * What may I eat ?—Pray, Sir Richard, may 1 
eat a mulKn V ‘ Yes, Madam, the best ihiny you can take.’ ‘ O 
dear! I am glad of that. But, Sir Richard,you told me the other 
day, that it was the vmst thing I could eat I’ ‘ What w'ould be 
proper for me to eat to-day V says another lady. ‘ Boiled turnips.* 
‘ Boiled turnips ! you forget, Sir Richard, I told you 1 could not 

boar boiled turnips.* * Then, Madam, you must have a d-d 

vitiated appetite.’” • 

We cannot help bringing before our readers the following 
well-known “ characters** of their day, and should have 
indulged in more ample quotations from these amusing 
“ Epitaphs,*’ were we not afraid of the imputation of 

inappropriateness.’* 

“ Oa a most venerable and hiyhly venerated Suj'gcon^ lotefy deceased, 

* Multi$ ilic bonis flcliUi* occidit, 

Nulli flebilior quajn mihi.’—H ob. 

** Of manners gentle, .and in soul sincere, 

Removed beyond this sublunary sphere, 

Here lies an honest man! 

Endued with caution, yet devoid of fear, 

In practice dexterous, in judgment clear— 

Excel him if you can!” 

To this, we think, may be affixed the imme of Henry 
Cline! 


OCT.— psc. 1827, 
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Nug<s CkimrgiciB, 4 ^. 

“ CHARLES GOWER, 

‘ Discours de bons mots I’ 

“ Ye sons of humour, of frolic, and fun, 

This stone will inform you that Gower is gone. 

Poor Gower 1 eccentric, facetious, and funny, 

Lik'd nothing so well as other men's money. 

Alas ! he is gone—'tis hard to say where. 

The victim of mirth, imprudence, and care. 

AVhere’er he is gone, his companions he’ll smoke. 

For, cost wliat it will—be will have his joke. 

“ ‘I knew him well, Horatio!’" exclaims our Author—“‘a 
fellow of infinite jest ?—Chairman of the St. Alban’s Club, where 
oft ‘ he set the table on a roar.’—And who did not know this 
eccentric oddity ? Gower had considerable talents, but they were 
directed every way but the right. He made medicine a plaything, 
never being steady in professional pursuits. He wrote several 
singular books : one he entitled ‘ Auxiliaries to Medicine ano- 
tlier, ‘ The Art of Paintingboth of which jjourtray the character 
of their author. His unsteadiness led him into difficulties, and he 
died in obscurity.*’ 

“ DALMAHOY. 

* Thrice happy were those golden days of old, 

\Vhcn dear as burginidy p’tisans were &old.’ 

Dalmahuy sold iiifu.sioiis and lotions. 

Decoctions, and gargles, and pills; 

Blectuai'ies, powders, and potions, 

Spermaceti, salts, scumrnony, squills. 

Horse-aloes, burnt alum, agaric, 

Balm, benzoine, blood-stone, and dill; 

Castor, camj)hor, and acid tartaric, 

With specifics for every ill. 

But with all his specifics in store 

Death on Dalmahoy one day did pop; 

. /And although he had doctors a score, 

4' Made poor Dalmahoy shut up his shop." 

HENRY REVELL REYNOLDS, M.D. 

* Oa placldum moresque benigni.* 

“ Here well-dressed Revell Reynolds lies. 

As great a heau as ever 1 ' • 

We m%y j>erhaps see one as wise, 

But sure a smarter never. 

' Pr. Reynolds my he considered as the link between the 
ancient andjqtpdern costume of the Faculty: to the last, he wore 
a weil-pawo^^ wig and a silk coat. He was an excellent 



335 


Nv.g<B ChtrtlrgicWi ^c, 

specimen olf a welWlressed and well-bred gentleman. Aa a 
practitioner he ranked in the first class, and he was one of the 
physicians who attended King George the Third during his afflict¬ 
ing and protracted malady. 

« RICHARD GRINDALL, Esq. 

* Eamus quo ducet gula.* 

“ Within this place Dick Grindall lies, 

Who was a rare game chicken. 

So, so, friend Dick, an old chum cries, 

The worms have pretty picking I 

No Surgeon better lovM himi«lf; 

He lov’d old rum and brandy 

As much as misers do their pelf, 

Or children sugar-cundy. 

And as for eatables—in short, 

He lov’d both roast and boil’d ; 

Fish, flesh, or fowl, of any sort, 

If not by cooking spoil’d. 

But though full well he lov’d good cheer, 

It was a venial fault; 

Since Reason’s feast to him was dear, 

Season’d with Affic Salt, 

“ He was an excellent surgeon of his day; that is, fifty years 
before Abernethy or Cooper was dreamt of. He was also a great 
oddity, but a perfect gentleman in his appearance and manner; 
never seen, by any accident, but in a well-powdered wig, silk 
stockings, and shoe-buckles. Ho practised in the City, when the 
city aristocracy resided within its avails, and Haberdashers’ Hall, 
in the season, assembled all the wit, wisdom, and wealth of London 
niCi’cliunts, in a sort of conclave of saltatory civic magnificos.” 

We just remember him, and that, after a long illness, he 
went round in his carriage to return thanks for ‘Sobliging 
inquiries,” leaving his card, on which was the 

reiiiahis of Dick Grindall.” . 

The third and last work we have to cfmies more 

legitimately before us, and is a novelty in tnjidical Rterftture—- 
a sort of iSketch Book, containing miieh 'enterUining; aneo* 
dote, that makes the information it oolttabw extllilthely 
atnusing. , ’ 

The work is divided into three parts, as the alliterated 
title quaintly informs us—Mems., Maxims, and Memoirs. 
The first a chronological record, givi^,' at it were, a 
bird's eye view” of the most interesting ef^nts in the 
history of medicine, from the time of the con^ufst np to the 
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present century. The second consists oJ^comments, or short 
essays, illustrative of some of the most important facts ; and 
the third of biographical anecdotes. 

Under the head of “ Medical BookSy' we are pi’esented 
with cuidous specimens of our earliest writers, with com¬ 
ments ; but let tlie author speak for himself. 

“ One of the first of our English writers, is John of Gaddesden, 
whose ‘Rosa Anglica,^ was greatly esteemed, and he is favourably 
mentioned by Chaucer. John was a man to whom nothing came 
amiss ; he had an anodyne necklace for fits, and an infallible 
cataplasm for gout; he was a dexterous bone-setter, and a good 
dentist. He was veiy assiduous in inventing lotions for ladies^ 
complexions; and was complaisant enough to cut their corns; 
and as for those troublesome animalcules, which, in those days, 
used to infest gentlemen's heads, he had a most effectual method 
of destroying them; and in his celebrated book, he favours us 
with a whimsical cure for small-pox.—* Immediately after the 
eruption, cause the whole body of your patient to be wrapped in 
rod scarlet cloth, or in any other red cloth, and command every¬ 
thing abopt the bed to be made red. 'fliis is an excellent cure. 
It was in this manner I treated the son of the noble King of Eng¬ 
land, when he had the small-pox; and 1 cured him, without 
leaving any marks.’ 

“ Such was our countryman, John of Gaddesden, who deserves 
notice, moreover, as being the first English surgeon employed at 
court; and that the King (Edward111.) wrote a letter to the 
Pope in favour of him.*’ 


potion 

thosed 



Speaking of Ardern’s manuscripts, he observes— 

“ These manuscripts, though they are more ludicrous than lumin¬ 
ous, are extremely well worth the attention of the sui^ical antiquary, 
from the numerous illustrations they contain of the mode and 
manner in which Ardcrii performed his operations ; which, con¬ 
sidering J|at he was an improver of surgery, gives ns a glorious 
the,art was previously to John’s refinements, or 
whom lie mentions with great praise.” 

.TOMICAL LECTORES. 

^egan his anatomical lectures, they were 
it as he lived at the period when Garrick 
[i^rered that he stood no chance with 
^a^rick the cmapmical lectures 

U$i4idihe PoctOT preach pupils on 

ling theatres, ana the impropriety of ne- 
lo avail; Romeo's, apothece^^aiid Dr. Last 

characters to spend'the evening with, and 

$»r the rest,^e^@ipught Macbeth sufficient authority, to ‘ throw 
physic to, 




idralK 
iting him {J. 
the only 
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For this ^easoxiy' for this reason alone, tne anatomical 
lectures were afterwards ^ivcn in the middle of the day. 

“ Dr. Hunter may be considered as the father of the anatomica 
schools of London, and he bequeathed a fame and character to hi^ 
class, which has been supported with undiminished lustre to the 
present day. Previously to his time, very little had been done ; 
Chcselden had gfiven a few lectures—so had Andre, and Nourso ; 
and Dr. Frank Nicholls gave wliat he considered a systematic 
course, and publislied a Syllabus of thirty-nine lectures. Dr, Mac- 
laiiren and Dr. Marshal were also anatomical teachers. To the 
late Mr. Cline, however, and to Mr. Abcrnethy, we are indebted 
for the anatomical schools at two of our largest hospitals. 

“ Mr. Cline, it is true, found a place to lecture in, but it was 
his great talents and his high character, that brought it into 
notice, and subsequently, with Sir Astley Cooper, made it one of 
the first schools in Europe. 

“ To Abeniethy is due the sole honour of establishing the 
Anatomical School at St. Bartholomew's, now second to none ; 
and it is to the advantages arising from the hospital education of 
the metropolis, that London has become, within the last half cen¬ 
tury, the most distinguished seat of medical tuition in the world. 
Long may it fioiirish ! 

^Quicquid eM laudabilc, ide'n ei)t beatum ct florcns.*— Cicero.** 
“APOTHEOAUV. 

“ Apothecary, in its derivative sense, does not seem to allude 
particularly to the sellers of medicines. A-roOtiKif is of very inde¬ 
finite signification, (Horroxtniy) a market, shop, or repository, 
which may be used or applied to any other business. Chaucer and 
Pegge make it Poticarnjy while some have derived it frO'm A-poi- 
he-carrios^ intimating, that they used to carry the medicines them¬ 
selves, as well as sec them administered. ‘ Give me an ounce of 
civet, good apothecary,’ says Sliakspearc. 

“ The ancient apothecaries were called PIZOT0MOI, root- 
cutters; and root-cutters they may still be coiisM ej^H* .. at any 
rate, no one will deny to honest, herborizing the 

character of a primitive PIZOTOMO^. '' 

That they may still be characterised their 

Mierborizing walks,’ and their botanic GimiMU afford 

very creditable proofs; nor is in 

history of the present worshipful ' 

on their zeal.^,promoti||^hose apper^ 

tain to their^a$ooati%i;}^^^ tha' disuite^^B.^9S aM'flb^lity 
with which,;, ^ring tpf^ast two centuries, ^y.^'ave ioat^ned 
their eatablii^tflem atiOShlsea, , , .. 

An active and intelligent m^n^ber of furnished 

them with a very interesting and ample raemi^^.oa the subjecth 
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by which it appdttrB, that this expensiye Jl^esign was commenced at 
a time when the society was without ady disposable funds, when 
their hall was burnt down iii the memorable hre, and when they 
were obliged to draw upon their own private pecuniary resources, 
to enable them tO enter on an undertaking, * whose principal 
design was honourable reputation, without any prospect of worldly 
advantage/ 

“ Previously to the establishment of this garden, there had been 
nothing of the kind, witli the exception of a few private gardens, 
the most conspicuous of which were those of the celebrated John 
Gerarde, and the elder Tradcscant; the former of these not then 
being in existence, and the latter in a state of neglect and ruin ; 
and the locality of their position is now only known from the 
records the times. 

“ There was, lunvever, besides these, a small garden in West¬ 
minster, belonging to Mrs. Gape, the plants from which furnished 
the first ibeciiuens for the ('helsea Garden. It appears from 
Evelyo*8 JouVlpiilj that he paid old Mi-vS. Gape’s modicul ynrdoa a 
visit in ; whether he begged, borrowed, or bought any 

plants, dp^i^Ct'bppear; that, he had a very fine garden at Saver’s 
Court, is w^U Icnown ; but that he lent it to that royal barbarian, 
Peter the Grebt, when he was studying shipbuilding at Deptford, 
is, perhaps^' not so generally known, nor, the return 

this royal carpenter made to Evelyn’s politeness, bythe manner in 
which he showed liis horticultural taste, in bfeing wheeled through 
his landloi'd’s ornami'ntul hedges, and over his bdrders, in a 
■wheeUbarrow; a circumstance wliiclt-is recorded in a letter to the 
then Secretary of the Royal Society. 

In F^ncj?, the apothecaries wore incorporated so early as 
1484r 1 ^as not till tlie reign of King James the First, 

when Klgtgopolis ahoiinded in dangerous empirics, Avho made 

and ce^Ki^ed many ' hurtful, false, and pernicious medicines,’ 
that thi'^y^^hipful Society of Apothecaries were incorporated in 

a charter was given them to correct 
ft was found to be nugatory with respect to those 
^he society ; and, although they made 
" re|>eft£^|i||H|iK^^bnS .^to parliament, it is only within these very 
tnai have been extended, and that they 

‘ eoi^H le^ly enter shop of any * person or persons using the 
art and'^ystery of TO ^jpothecary, in any part of England and 
W^ea, fyt the purpose, of searching, surveying, and proving 
Jibe medicineii vfkreS, drugs,^ or any thing pr things 
whaiBOevpr, in aueb sh^'or shops contained, and belonging to the 
art or mystery of «n apothecary; be wholesome, meet, and fit for 
the cure, healtli,.'and eAe of His Majesty’s subjects,* ” 
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« TOBACCO. 

olsacco's a physician, 

Good both for sotand and sickly; 

'Tis a hot perfume, 

That expels cold llhcume, 

And makes it flow down quickly.' 

“ So says an old song, in an old play, and so said Or. Ralpli 
Thorius, and the learned Dr. Everard, who Avrote a book, entitled 
* Panacea, or a Universal Medicine, being a Discovery of the 
wonderful Virtues of Tobacco * (1659) ; and in the frontispiece of 
his book, the Doctor is represented with a pipe in his mouth. 
Dr. William Butler, styled, by Fuller, the ^seulapiiis of his age, 
was also a great admirer of tobacco, and that he might not smoke 
a dry pipe, he invented a medical drink, called ‘ Butler’s Ale ; ’ 
afterwards sold at tJie Butler .s Hoad, in Mason’s-all^, Basing- 
hall-street. 

“ Sir Theodore Maycrne gives a curious spe<3ijpen of his 
tobacco practice: ‘A person applying to him a violent 
deiliixion on his teeth, Butler tohl him, that ‘ a must be 

split with a hard wedge,’ and directed tobacco 

without intermission, till he had..consumed an the herb. 

The man was accustomed to smoke ; he therefor^',|ook twenty- 
five pipes at A sitting. This first occasioned" extreme sickness, 
and then a flux of saliva, Avliich, with gradual abatement of the 
pain, ran off to the quantity of two quarts. The disorder was 
entirely cured, and did not return for scventocii years.* 

“ Ant, Wood says, that he was mncli resorted to, ‘ and hfld 
been more, did he not delight to please himself with fantastical 
humours.* 

“ Many singular stories arc related of him, perha|^ they are 
travelling stories, as may be conjectured, from theriiaturc of the 
presenption, when he ordered a lethargic parsqn.^ Ij^il^into 
the warm carcase of a newly-killed cow ! 

Fuller paints this humorist in striking colour^^^^|A^V9j9f 
^ that he made his huinorsomencss to become him ; 
of his profession have rather aped than imitated had 

morositatem sequabilcm, and kept the tenor of 
to all persons.’ 

“ The following extracts from Lettci'S from (he. Bodleian^ tM. ii., 
will give a 
patients. 

“ ‘ Dr. Gale, of St. Paul’s schoole, assures mo that a Frenchman 
came one time from London to Cambridge, purposely tq li^^im, 
whom he made stay two houros for him in his gallery, and then he 
came out in an old blue gowne. The Brench. gentleman makes 
him two or three very low bowes downe to the ground*,'Dr. Butler 
whippes his legge over his head, and away goes into his chamber, 
And ^d not speake mth him. He kept an old mayd, whose name 
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tiras Nell* ■ Dr. Butler would many times goe to the taveme, but 
drinke hyh^selfe h about nine or teuiat mght, old Nell comes to 
him with a';caiidle and lanthorne, and sayes, Come home, you 
drunken bcafet.^ By and by Nell would stumble, then her master 
calls her ^Vdriinken:|(el>et ;'* and so they did drunken beast” one 
another all tjie way-till they came home.* 

* *1116 Dr. lyeing at the Savoy in London, next the water side, 
where was a balcony look't into the Thames, a patient came to 
him that was grievously tormented with an Ague. The Dr. 
orders a boate to be in readinessc under his windowe, and dis¬ 
coursed with the patient (a gent.) in the balcony, when, on a 
signal given, two or three lusty fellows came behind the gent., 
and threw him a matter of twenty feet into the Thames. This 
surprise absolutely cured him.’ 

“ ‘ A gent, with a red, ugly, pimpled face, came to Jiim for a 
cure. Said' the Dr. ‘‘ I must hang you.” So presently lie had a 
device made ready to hang him from a beam in the roome; and 
when he was o*en almost dead, he cuts the veins that fed these 
pimples, and lett out the black ugly blood, and cured him.’ 

“ Butler mi3$t %ve been a man of abilities, for the Lord Trea¬ 
surer Burleigh wr^e to the President of the College of Physi¬ 
cians, desiring that Butler might be allowed to practice in London 
occasionally, and he was consulted, with Sir Theodore Mayerne 
and others, in the sickness that proved fatal to Prince Henry; 
and it is reported tliat Butler, at first sight of him, gave an unfa¬ 
vorable prognostic. The account of this case affords such an 
excellent notion of the consultations and practise of the doctors 
of those days, that 1 am induced to give it as stated in the ^ Desi¬ 
derata Curiosa.’ 

“ The Meaner of the Sickfwsx and Death of Prince Henry^ 

litk Nov. 1G12. 

“ ' Dc/Atjejns, a Physician of London, famous for his practyce, 
hpnestie, an^l^^irningc, was sent for to assiste the reste in the 
cure. 

* He'mMorae. whereupon hleedinge was again proposed by 
Dr. MayeimKiid the favorers thereof, alledging tliat in this case 
of extremil^^hey must (if they meant to save his life) proceed in 
the cure, as though he was some meanc person. 

“ ‘ This was not agr«d to, and next day, the Physicians, Chirur- 
geons, and Apothecaryes seemed to be dismayed, as men per¬ 
plexed, yet the most part were of opinion, that the crisis was to 
been seene before a final dissolution. This day a cock ivas cloven 
by the hockey and ifpbjed to the soles of hU feele. But in vayne. 
Shortly after it was announced that all hope was gone. His 
Majestie then gave leave and absolute power to Dr. Mayerne, to 
do what he woulde of himselfe, without advise of the rest; but the 
Doctordid not it seems like this, for hec, weighing the greatness 
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of the cure and eminencye of the danger, would not, for all that, 
adventure to doe any thinge of himself, without the advice of the 
rest, saying, that it should never be said in after agea, that he had 
kylled the Kynge’s eldest sonne/* 

** * Bleeding was again proposed by Mayerzie, but Doctors 
Hamond, Butler, and Atkins could not agree about it; instead 
of which they doubled and tripled the cordials, 

* Then came to assist the rest, Dr. Palmer and Dr. Giffard, 
famous physicians for their honestie and learningo. The result of 
this consultation was Dinscordium^ which was given in the pre¬ 
sence of many honourable gentlemen. 

‘“All sorts of cardials were sent. Sir Walter Rawleigh sent 
one from the Tower.* ’* • 

“ Mrs, MAPP. 

No part of surgery is supposed to be so easy to understand 
as honc^setting ; it is regarded by a considerable part of the people 
as no matter of science, an affair on a level with farriery, as 
easily learnt, and like a heritage, to be transmitted from father 
to son ; in short, the pretensions of these people are very like 
those of the man who set up as an oculist, beccaise he had lost an 
nje^ or the rupture doctor, who cured hurstdn, children, because his 
grandfather and grandmother were both bursten, 

“ We are not without plenty of ignorant and impudent pre¬ 
tenders at the present day, but the celebrated Mrs. Mapp, the 
hone-setter of Epsom, surpasses them all. She was the daughter 
of a roan named Wallis, a bone-setter at Hindon, in Wiltshire, 
and sister to the celebrated ‘ Polly Peachem,* who married the 
Duke of Bolton. Upon some family quarrel^ Sally Wallis left her 
professional parent, and wandered up and down the country in a 
miserable manner, calling herself ‘ Crazy Sally,* and pursuing, 
in her perambulations, a course that fairly justifed the title. 
Arriving at last at Epsom, slie succeeded in humbugging the 
worthy bumpkins of that place so decidedly, that ^ subscription 
was se^ on foot to keep her among them ; but her fame extending 
to the metropolis, the dupes of London, a numerous ^lass then as 
well as now, thought it no trouble to go ten miles tiafe4t=the con¬ 
juror, till at length, she was pleased to bless t^pftfflicted of 
liondon with her presence, and once a week drove folhe Grecian 
Coifee-liousc, in a coach and six, with out-riders! and all the 
appearance of nobility. It was in one of these journeys, passing 
through Kent-street, in the Borough, that being taken for a cer¬ 
tain woman of quality from the Electorate in Germany, a great 
mob followed, and bestowed on her many bitter reproaches, till 
Madame, perceiving some mistake, looked out df the window,-and 

accosted them in this gentle manner: ‘ 1>» - n yoftr bloods, don*t 

you know me? I am Mrs. Mapp, the bone-setter upon which, 
they instantly changed their revilings into loud hiizzas. 

“ That she was likely enough to express herself in these terms. 



seems vety natural from her origin and^history; hut that she 
should be on visiting terms i^th decent people, and keep quality 
company, is as unnatural. Mr. Pott, who wrote with the pen of 
a master, has noticed this in no very gracious,terms •—‘ We all 
remember/ says he, * that even the absurdities and impractica¬ 
bility of her own promises and engagements, were by no means 
equal to the expectations and credulity of those who ran after 
her ; that is, of all ranks and degrees of people, from the lowest 
labourer or mechanic, up to those of the most exalted rank and 
station; several of whom not only did not hesitate to believe 
implicitly the most extravagant assertions of an ignorant, illi¬ 
beral, drunken, female savage, but even solicited her company ; 
at least, seemed to enj6y her company,’’’ 

» TAR WATER. 

“ Bishop Berkeley, who brought this remedy into fashion, was 
greatly aided by the faith of the clergy, who preached it uj> in all 
quarters. Among these, none was more strenuous than Dr.Young, 
the author of the * Night Thoughts.’ ‘ They who have expe¬ 
rienced the wonderful effects of tar water,’ says he, ‘ reveal its 
excellencies to other^,. I say reveal, because they arc beyond 
what any can conceive by reason or natural light. But others 
disbelieve them, though the revelation is attested past all scruple, 
because to them such strange excellencies are incomprehensible. 
Now give me leave to say, that this infidelity may possibly be 
as fatal to morbid bodies, as other infidelity to morbid souls. I 
say this in honest zeal for your welfare. 1 am confident, if you 
persist, you’ll be greatly benefited by it. In old obstinate chro¬ 
nical complaints, it probably will not show its virtue under tlirec 
months ; tho’ secretly, it is doing good all the time.’ 

“ Such was the universality of its power, tliat it was good for 
man and beast, and a sure remedy fin' the piayiw !** 

After this miscellaneous and amusing collection, we arrive 
at the Memoirs, which is aot a dry, biographical record of 
birth, deatjlt, parentage, and education, but a lively sketch 
of charact^fetic particulars of eminent medical men. Wo 
will select tt'few of them. 

“ BUTTER. 

“ Mr. John Whitehurst (author of an ingenious theory of the 
earth) was the means of Dr. William Butter’s settling at Derby, 
where he (Mr. W.) then resided. Mr. Whitehurst had met at 
Buxton with J^ord Hopetown, who had asked him wliat physicians 
were at Derby, and upon his telling him, that there could not be 
a finer opening, as the two physicians there had both declined 
praetioe, his Lordship said it would he a good place for Butter; 
and ^shortly afterwards, the Doctor made his appearance loaded 
with y^cotpnjepdations, and among others, with one from Dr. Hope 
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to Mr. ^Vliitehurst. Afr. W. was very civil to him, hut before he 
had been a fortnight in the town, Butter came and complained, 
that he had not had a single patient. Mr. W. told him, that he 
could hardly expi^t any so soon, that he must be known a little, 
and so on, which ao offended Butler, that ever afterwards he con¬ 
sidered Mr, W. as his enemy. He was very rude and coarse in 
his manner, always averse to consultations, and used to say, that 
nobody but himself and Sir John Pringle knew any thing of physic. 
Among his patients at Derby were two brothers, opulent men, 
who lived together; one of them beirjg dangeronsly ill, and at¬ 
tended by Butter, the other brother vsent a messenger to Birming¬ 
ham for two physicians, and then told Butter Avhat he had done, 
and that he intended to have a consultatioii. Butter immediately 
w'eiit to the apothecary, and got some laudamnn, of whicli he gave 
large doses to the patient, so timt when the Birmingham physi¬ 
cians came, the patient was in a state of lethargy. They asked 
if he had been taking opium, but Butter denied that any had 
been given; it was accidentally discovered, however, hy means 
of the apothecary, and from that time Butter, who was before in 
excellent practice, lost considerably in public estimation. 

“ A tailor at Derby, whom Butter had^offeuded, once played 
him a trick. A ciirer of smoky ch^innies came to Derby, and one 
day, when the tailor knew the Doctor was out of town, he called 
on the chimney-man, and told him that Butter had desired to have 
a smoky chimney cured, belonging to liis best parlour; and had 
left positive orders that he should go to his house and set about 
it immediately. The operator accordingly went, delivered his 
message to J3uttcr’s servant, pulled out his utensils, and fell to 
work ; and in a short time tlie marble slab, and other ornaments 
of the chimney, were down. Butter came in w'hile he was en¬ 
gaged in this business; finding his parlour full of bricks and dirt 
and mortar, his fury was excessive, and his hatred to tlie tailor 
was ever after implacable. Tlic ."tory got wind in the town, and 
the hdys in the street would sometimes talk about chimneg^docUrrs 
as he passed. 

“ Butter lived close to a churchyard, and one d.ay, seeing a 
grave-digger at Avork, he asked him for whom he wg^iggipg the 
grave—‘ For so and so,* said the grave-digger, paining the tailor 
who had so highly offended him, Avliich so pleased the ])octor, that 
he gave the fellow a shilling. This occasioned a fresh laugh at 
his expense, as the tailor was in good health, and it was merely a 
piece of pleasantry of the grave-digger's. Butter and his wife 
lived in the most frugal manner, and never visited anybody. After 
he came to London, a lady of fortune, who had been his patient in 
Derbyshire, and wished to countenance him, invited him often to 
her table, till at length Butter brought in an account of fees for 
each visit.” 
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“CADOGAN. 

Universal temperance in eating and drinking lus 
sidered as particularly incumbent on a phykiniiCn, in ever;^|t|6d 
of his practice. It is a virtue he is frequently (ttged to inculcate 
on his patients; and his doctrines will have little effect if they be 
not regularly exemplified in his own conduct. .* 

** Dr. Cadogan, however, thought it right io try aU things^ and 
considered it his duty to speak cjcpei'lmetiUilly on both sides of the 
question, to qualify himself to say, in the language of Dido,— 

* Non ignara mail nliseris succurrere disco/ 

“ Thus, dining one day at a College dinner, after discoursing 
most elegantly and forcibly on abstinence, temperance, and par¬ 
ticularly against pie-crust and pastry, he is reported to have ad¬ 
dressed a brother M.D. in the following terms: ‘ Pray, doctor, is 
tliat a pigeon pie near you V * Yes, sir.* ‘ Then 1 will thank 
you to send me the hind-quarters of two pigeons, some fat of the 
beef-steak, a good portion of the puddiiig-crust, and us much 
gravy as you can spare 

» BLAIR. 


“ * We physicians 'were always politicians,* was a favourite 
expression of Warren’s, but nevertheless, there are very few 
instances of medical men embroiling themselves in political 
troubles. 

“ Dr. Patrick Blair, however, who was in the rebellion of 1745, 
got himself into NcAVgatc, and was condemned to be hanged. In 
the British Museum are several of his letters to Sir Hans Sloane, 
written in prison, soliciting his intercession, and in one of them 
he writes, ‘ If you como towards Newgate, I liope you will favour 
me \rith a call.* Dr. Martyn,'’the professor of Botany at Cam¬ 
bridge, supped with him in Newgate the night previous to his 
expected execution. Blair had been all along confident that he 
should be reprieved: Dr. Martyn said, he sat pretty quietly till 
the clock struclc nine, and then he got up and walked about the 
room ; at ten he quickened his pace ; and at twelve, no reprieve 
coming, he pried out—‘ By my troth I this is carrying the jest too 
far!' The rc|>rieve, however, came soon after, and in due time a 
pardon. Blair went afterwards, and settled at Boston in Lincoln¬ 
shire, where he practised till his death." 


« SIR WILLIAM DUNCAN. 

“ Sir. William Duncan once met Dr. Thomas Reeve, when the 
latter was President of the College, and insisted that his name 
should not follow Reeve's, because he was physician to the king. 
Reeve asserted his dignity as president, and the consequence was, 
that each wrote his own prescription (tlic same they had agreed 
to) and gave it to the apothecary. 

There are many instances of medical etiquette being carried 
to a great extent, but polita^tiquette in a sick room was perhaps 
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^y. tho foUdwinp^ exhibition of ity between the 
I^d^lf^^rmond and'a German Baron. 

of OmibAd and a certain German Baron were both 
considered mode|i[of pride and politeness. When the Duke per¬ 
ceived that he was dying, he desired that he might be seated in 
his elbow chair, alpd theii, turning to the Baron, with great cour- 
ieoumeiSi he requested that he would excuse any unseemly con¬ 
tortions of feature, as his physicians assured him, that he must 
soon struggle with the last pangs. * My dear Lord Duke,’ replied 
the Baron, with equal ’politeness^ * I beg you will be on no cere¬ 
mony on my account!’ 

“ BAILLIE, ^ 

“ Not Matthew Baillic, but an Irish gentleman who had been 
rejected by the College, called the next clay on Dr. Barrowby, whef 
was one of the censors, and insisted upon his fighting him. Bar¬ 
rowby, who was a little puny man, declined it. * I am only the 
third censor/ said he, ‘ in point of age—you must first call out 
your own countryman, Sir Ilar.s Sloane, our president, and when 
you have fought him and the two senior censors, then I shall be 
ready to meet you.’ 

Many medical duels have been prevented by the difficulty of 
arranging the ‘ methodus pugnaiidi.’ In the instance of Dr. 
Brocklesby, the number of paces could not be agreed upon; and 
in the affair between Akenside and Ballow, one had determined 
never to fight in the morning, and the other that he would never 
fight in the afternoon. John Wilkes, who did not stand upon 
ceremony in these little affairs, when asked by Xx)rd Talbot, 
‘ How many times they were to fire V replied, ‘ Just as often as 
your Lordship ])leases ; 1 have brought a hag of hiUlets and a flask 
of gunpowder» ” 

“ WOODVILLE. 

“ Dr. Joseph Adams, who was mucrh with Woodville just before 
his death, used to relate several traits of his firmness and seeming 
unconcern with respect to death. Woodville lived in lodgings 
.at a carpenter’s in Ely-place, and Adams, a few days before his 
death, advised the matron of the Small-pox Hospitaifo invite him 
to have a bed made up tliere, that he might be better attended to: 
this slie did, and Woodville accepted it. lie observed to Adams, 
the next day, that he was a poor man come to die at the hospital, 
and he remarked, that some of those who called on him flattered 
him with hoj)L*s of his getting better. * But 1 am not so silly/ lie 
said, ‘ as to mind what they say ; I know my own case too well, 
and that I am dying. A younger man with better stamina might 
think it hard to die; but why should 1 regret leaving such a 
diseased, worn-out carcase as mine V 

The carpenter with whom he lodged had not been always 
on the best terms with him; Woodville said he should wish- to 
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let the roan see that he died in peace with him, and as 
had much occasion to employ him, desired he might be 
come and measure him for his codin. This was 
penter came, and took measure of the Doctor, who 
to he move than two days about it; ‘ For,* said he, 
live beyond that time ;* and he did actually die just before the 
end of the next day. He got between one and two thousand 
pounds by his Medical Botany, and with the money bought a small 
estate, which he left to his natural daughter, being all the pro¬ 
perty he possessed.** 

We happen to know this fact, and moreover, that the 
Doctor was playing at chess when the carpenter was intro¬ 
duced to measure him for his wooden surtout. “ Mr.- 

said the Doctor, “ you come at the proper season, for my 

gama is nearly finished 

The work is embellished with three etchings, which re¬ 
mind us that Mr. Wadd not only uses the pen, but the 
pencil, with facility and taste. His published works afford 
amjde proof of liis power of illustrating morbid anatomy, 
but we happen to know of some unpublished folio proofs of 
equal merit. To his fair fame as a surgeon, by the works 
we have just noticed, he may add the reputation of being 
one of the most vivacious literary illustrators of his art. 



On 2^ic Douloureux. 

StR, 

Presuming that popular and domestic medicine may oc¬ 
casionally find a niche in your Journal. I beg to olFcr a few 
remarks upon the above complaint, which has lately become, 
as it would appear at least, singularly prevalent; and as I 
address myself to general readers, I shall avoid all learned 
terms of art, and minute descriptions requiring them. The 
genuine tic douloureux is usually considered as a morbid 
affection of the nerves of the face, very commonly attacking 
the circumference of the orbit, and producing frequent and 
violent paroxysms of excruciating pain ; the disease, however, 
varies considerably in intensity, and sometimes bears the 
same name when attacking other parts; it frequently occurs 
under the integuments of the head, and may or may not be 
attended witli external tenderness. Though opiates relieve the 
pain, they ore ineffectual ^as to its cure. Peruvian bark, in 
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varlowtJ&nnS) has sometimes afforded relief, and preparations 
nmtwMfc metallic tonics, more especially the oxides of 
been regarded as giving more permanent and 
bend^lal assistance. Local remedies are of very uncertain 
utility, and electricity and galvanism have generally done more 
haim than good. The division of the nerves has been resorted 
to, but never with permanent, and often not even with tem¬ 
porary benefit. The cause of tlie disease is unknown, and 
though sometimes organic derangement would appear to 
excite it, no plausible source of the mischief can usually bo 
discovered. The patient’s principal solace is that the disordei? 
fR*(|ucntly wears itself out, and as far as my experience goes, 
the loss we rely upon iiulividual remedies, the better—the main 
thing lieing strict attention to the general health, and especially 
lo the state of the stomach and bowels. Tliese remarks apply 
to the genuine Tic Douloureux ; but it has of late years been 
the lashiou in physic to give that alarming name to a variety 
of paitiful iiircctions, resulting from very various causes, by 
which much needless uneasiness has been given to the patient, 
and wliich has often led to erroneous and even mischievous 
systems of practical treatment. As cases of this kind are of 
ev(‘ry day occurrence, a short notice of them can scarcely be 
inappropriate lo a Journal, the chief object of which is lo 
fumilianze every branch of science. 

Klicumatic affections of the head and face often put on tho 
appearance of Tic; like it, they come on at short intervals, 
and are limited to*a small space ; there is, generally, more or 
less of external tenderness, sometimes confined to spots upon 
the face and scal[>, not larger than a shilling ; at others, more 
diffused. More or less of this is usually attendant upon habits 
sul)ject to chronic rheumatism, and it not uncommonly is the 
leading feature of the complaint. The internal use of opiates 
mid sudorifics, especially small doses of Dover’s powder, 
warm ibmentations, and keeping the head, especially at 
night, wrapped up in flannel, are sovereign remedies. 

But the most common cases of painful affections, mistaken 
for Tic, are those which occur in nervous and irritable persons, 
and especially amongst men of business, statesmen, lawyers, 
merchants, over-studious persons, and all whose numb W 
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occasionally exercised beyond their powers, who 
to reverses of fortune, or sudden changes in the 
their affairs, and who are constant objects of public 
praise, or censure. For a time, the conidtutiQn, if a 
bears up against such wear and tear, but as you one 

or other symptom of a shattered, nervous syst^ ^ji^p^rs, 
and this, more quickly and certainly, where thelbody has 
been pampered by too good living, false spirits excited by 
indulgence in wine, and fatigue relieved by narcotics, instead 
of sleep. Among the host of disordered affections to Avhich 
such persons are liable, violent local nervous pains are most 
common, but they are invariably relieved by such means ns 
contribute to quiet the mind and invigorate the body. Ab¬ 
stinence from business, retirement into the country, regular 
hours, plain food, moderate exercise, and avoiding excitement, 
are here, certain remedies, and indeed the only ones, but they 
are unfpji^^.ately not always easy of attainment, and some¬ 
times idtd^ither unattainable. 1 have, however, mentioned 
these ca£^^^t(»enjoin an early attention to Ihe overhanging 
evil, and to criticise its improper treatment. I would, upon 
the first point, enjoin early attention to the first symptoms, and 
when they appear let the individual seriously ask himself 
whether it be worth while to gain a little more money, glory, 
or honour, or renown, at the expense of all future comfort, 
and a painful, wearisome, and probably shortened existence; 
or whether such apparent advantages had not better be at 
once conceded, and the host of evils, which wdll almost cer¬ 
tainly ensue, warded off by a timely retirement ? I could 
illustrate.^this subject by reference to many individuals, espe¬ 
cially ih' ffie legal and medical professions, some of whom are 
harassing themselves to death by over-exertion, whilst others 
(I regret to say but few) are preserving a healthy constitution, 
by sacrificing a certain share of fame and emolument: the 
exceeding folly, tbo, of persevering in business, when neither 
mental nor bodily powers are adequate to the exertion, might 
here be animadverted on, but I must, for the present, waive 
such topics, and return to the treatment of tliose nervous pains 
called Tic Douloureux, which are of such common occurrence 
in alluded to. These will certainly give way under 
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tbiltqm^ and retirement which has been above recommended; 

really provoking to see such means so commonly neg¬ 
lect)^* land the oflfiittunate patients tormented by blisters, 
fomehtations, ■ an<^'^vanism, and their already debilifeted 
stomliiebs^furthe^^overpowered by gigantic doses of powdered 
baric^]ra$t!of iron, and other (in such cases) equally inefiective 
and hurtfnf medicines. 1 write to warn against them. 

I have spoken of Peruvian bark as a remedy in tic doulou¬ 
reux. Where the painful affection so called, let it arise from 
what cause it may, assumes an intermitting form,—and nothing 
is more common than to have it coming on at stated periods, 
generally one violent attack in the twenty-four hours,—in such, 
as in other similar cases, bark has often been efiective; but of 
late, sulphate of quinine has very properly been substituted for 
it; and as this extremely curious and valuable medicine is 
now in every one*s hands, and even finding its way into family 
medicine chests, a few words respecting its rather 

abuse, may not be here misplaced. I would first^mark, that 
it is too commonly. giveS in over-doses; them produces 
thirst, and a white tongue, and, what is remarkably it: excites 
in most people that uneasy sensation of fulness about the 
stomach, which is generally complained of after a large dose 
of powdered bark, and ascribed to the indigestible nature of 
the large quantity of inert and insoluble woody fibre in which 
that substance abounds. For these reasons sulphate of qui¬ 
nine is too often laid aside in cases where, if p/opcrly and 
judiciously administered, it might prove of important service ; 
instead of three or four grains, or even more, repeated every 
four or six hours, let a grain be given once a j|kty; • and if 
it agree, and occasion require, let this dose be lepblS^d twice 
or thrice daily, either in the form of pill or solution. 1 prefer 
the latter ; two drachms of tincture of orange-peel being used 
os the solvent, and diluted afterwards with half a wine-glass of 
water. It is not meant here to insinuate, that in obstinate 
agues, and other disorders, large doses of quinine ore always 
improper, but to enforce the occasional mischief which they 
produce, and by which the medicine is unjustly brought into 
distrust and disrepute. 

Decayed teeth are fertile sources of ps^ and twitches 
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abo\it the facial nerves and muscles, analogous to Tic j and 
great irritalion from inflamed membranes of some Gayity in 
the up])(;r jaw has also occasioned thefet I knew a person 
who snilercd six months from such an and for whom a 

physician prescribed, in the course of tlidt'period, so|jj^^qunds 
of carbonate of iron. Symptoms then ensued, a 

course of sarsaparilla was ordered, but it was of no avail. 
Mercurials were then given, with manifest mischief. The ex¬ 
traction of the second grinder effected a permanent cure ; its 
roots were connected with a cavity of fetid discharge, which 
had no sooner vent, than all the symptoms disappeared. 

AVithout exceeding the limits which I have set myself, I 
cannot proceed further in tliese remarks ; but 1 hope enough 
has been said to (piiot the apprehensions of some invalids who 
siiflcr (heinsclvr.s fo be (exceedingly ularnicd at tl\(5 name given 
to their complaint, and to be dosed with large qnantities of 
useless medicincis, which rather aggravate than relieve it. Tn 
many of thefee cases, tfie less tliat is done the better; in all of 
them, carefhl reference must be hadftb the real exciting cause ; 
and, in addition to the other circumstances adverted to, a strict 
attention to diet must be enforced, and more tiian ordinary 
watchfulness exerted over the stale of the stomach and 
bowels: plain roast and boilivl, and no grease or piecrust in 
the Ibrmcr; and for the latter, an occasional blue pill and a 
tea spoonful of Epsom salt. 

Meuicus. 


RetnarJes <i|| some Quadrnimls supposed hy JS'atiit'nUsts to ho 
extinct, J3y John liaiiking, lilsq, 

iSir.RE is not any part of the creation more interesting to 
mankind than the gigantic classes of quadrupeds, in them, 
we are able to contemplate the power of the Creator of all 
things, in one of the most magnificent exercises of his will. 
Such, however, is the limit to this kind of knowledge, that there 
is probably not any one class, even of the largest quadru¬ 
peds^ all the '^ecies of which arc, or jwssibly ever can be, 
known^t^the student of'natural history. More than half of 
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the surface of the earth is still undiscovered by the civilised 
portion of its • regions as extensive as Europe, in 

Asiai Africa, 'aru^S^lcaj are, at this time, either wholly un¬ 
known or undes^^^C- 

The imperfection of history is such, that the most civilised 
ancient states of the world have left Jittle behind but what 
may be called fragments of their annals. If we include the 
Gothic age, as it is called, from tfie fifth to the fifteenth cen¬ 
tury, there are not less, out of tlu; fifty-eiglit centuries which 
the earth is said to have existed, than forty of them which may 
be termed a blank, as far as regards profane and natural 
knowledge. 


The period as.signed to the Deluge is st^venteen centuries 
after the creaiion, or nj)wai'ds of four thovisand years past. 
There; arc not any known real histuricfd annals that can contest 
this eAcnt, and Ihc natural state of the earth otfers abundant 
l)rools of its reality. Under all these considerations, the fossil 
remains of elephants ami^pthcr large tpiadrupeds, known to 
have been employed or slain by the Romans and Moguls, may 
justly be considered as independent of any relation to that 
catastrophe, and in no wise conctn'in'd in the discussion. Esta¬ 
blished truths are rather distnrljeil and weakened by arguments 
wliirh are open to rcfutntioii. 

The lime is not distimt Avheu it will be generally acknow¬ 
ledged tliat all those kinds of fjnadnipeds, the remains of 
which liavc; been found at the very places mentioned-in histoj^r, 
are still in existotme; a fact which, when proved, will be of 
infinitely greater interest as it regards so grand a portion of 
nature, than the single supposition that they are ^ extinct, 
because wo are not uctpiaintcd Avith the exact species which 
corresponds with many of the fossil kiiuis frequently discovered: 
this being the Ibuiidatiori on which such a conclusion is prin¬ 
cipally built 

Naturalists have endeavoured to prove, that such bones are 
found wherts they could only have been placed by the Deluge ; 
but llie changes in the surface from deposits by rivers, earth¬ 
quakes, and imperceptible alterations from the accretion of 
vegetable matter, and from dust, volcanoes, digging of mines, 
wells, canals, ibundations, and other disturbances of soil, 
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are such as cannot be observed or registered; and a few lines 
will prove how difficult and uncertain..th iid^ar t of the question 
remains to this day. 

“ In quarrying limestone at Aix.th^rapShce, a. d. 1788, 
under eleven strata, separated frona e^^^ther by a. bed of 
sand and clay,- at the depth of forty-five feet, the sur&ce was 
covered with shells. ^The stones of this bed being removed, 
under a stratum of argillaceous sand, stumps of columns and 
fragments of stones, like the quarry, half wrought, were found; 
and also coins, handles of hammers, and a board, one inch 
thick and seven feet long, broken, but all the pieces there, ami 
could be joined; it was like the boards used by quarry-men, 
and worn in the same manner. The pieces of w’ood were 
changed into agate*.^' 

“ On sinking a well on a hill near Tobolsk, sixty-four 
fathoms deep in the earth, an oaken beam was found; it was 
quite black, and not round but shaped i**” 

“ At Watlington-park, Oxford^ire, at fifty or sixty feet 
depth,' many whole oaks, hazel-nuts, a stag’s-hcad and antlers, 
were found, and on the same spot two Roman ui*ns J.” 

“ In Oxfordshire there is a tumulus which has become a 
perfect mount of stone.” 

“ Ralph, the brother of Earl Widdrington, showed me many 
human bones taken from whole skeletons, with British beads, 
chains, iron rings, and brass bits of bridles, dug up in n 
quarry at Blankney, Lincolnshire, which was probably plain 
mould when these old corpses of the Britons were interred: 
and I saw many human bones and armour, with Roman coins, 
fibulae, &c., found in a 9^one-pit in Hunstanton-park, Norfolk, 
beloh^rfg to Sir Nicholas L’Estrange §.” 

Very numerous instances could be added, in order to prove 
tliat the local circumstances, when skeletons of these quadru¬ 
peds are found, are not of a nature to disprove the historical 
origin of fossil bones. From the highest authority we learn, 
that the “ bones of species which are apparently the same with 


* Count Bournon; Phil. Mag., vol. Ivii., p. 458. 
t Strahlenb^, p. 405. 

Dr. Plott's Htftoiy of Oxf., p. IGI. 

Trans. Abridged, vol. iv., part ii., p. 273. 


* 
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those that still exist alive, are never found except in the latest 
alluvial depQsitkm^y in the fissures of caverns and rocks, in 
places where the^^^^^^ve been overwhelmed by debris, or 
even buried i ‘ 

Thus it appeals a comparative view of the exact species 
now living, with that of the fossil remains, is vi'hat we must 
depend on to decide whether the fossil kinds'may not be still in 
existence. 

With respect to the very numerous theories of tlie earth, the 
last, by Werner, has been confidently quoted in opposition to 
llie writer’s historical proofs f. But Werner himself, before his 
death (in 1817), tacitly acknowledged that it is not a tenable 
doctrine, and which is clearly indicated by the compilers of 
Bkks’s C//t7opprint J, altliougli it is generally allowed to be the 
best extant. This hypothesis was Ibrmed on a circumscribed 
view of the strata in Saxony, but it is found to be quite inap¬ 
plicable, in America for instance To Recount for fossil bones 
of elephants, &c., being fol|pd high in the north, the American 
author who discovered thw defect in the geological doctrine, 
conjectures that those largo quadrupeds may have migrated, 
like the buffalos, during the chaiigc of seasons. This notion, 
however, Would not apply to Asia, the native countries, of those 
animals being well supplied with leaves or other food the year 
round. 

With these prefatory remarks some historical proofs are 
offi^red, for the probability of tlic following animals found m a 
fossil state, not being of extinct species, beginning with ihe"^ 

Elephant. 

" On sinking the foundation for a mill, near the side of a 
small brook in the Bishop of Kilmoi-e^s lauds, at Maghery, 

* Cuvier, Theoiy of the Earth. 

t In the American Quarterly Review, published at Philadelphia, 
March, 1827. Art. “ Fossil Remains." 

Z Titles, “ Werner," “ Fletz," “ Transition.” 

} See two dissertations on the Geology of the U. S. of N. America, 
by W. M'Clure, Esq., in the Transactions of the Amer. Phil. Soc., new 
series, vol. i., Philadelphia, 1818. This gentlemail had entertained a 
different view in the previous volume; but after eight years' experience, 
in Europe and America, he had the philosophic justioej. Pol^ to 
amend his former opinions, - 
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eight miles from Bdtorbet» in the 
north of Ireland, a. m large 

teeth were found, wiUt^^piece of the I 
under jawbone and part of the^skutt^^ 
of a young elephant. The teeth were 
more .solid and petrified than when 
in a natural state/* 

Fig. A is one of the above grinders. 

B is a fossil grinder in the possession 
of the Royal Society. C is the 
grinder of an elephant between 10 
and li feet high, the eutii'e skull of which was then in Wt;st- 
minster*. 





It-is thus apparent that two fossil elephants are of the same 
species as those now in existence. 

It is not improbable that the Maghcry animal was conveyed 
to Ireland as a present, or for exhibition. “ Fiacra, son of 
Eacha Moymedon, was mortally wounded at the battle oi 
Caonry, which was fought a. d. 380, wherein he was victorious 
against the army of Momonia, (Munster). On his return to 
Hy-ujac-uais, in Meatkt he died of his wounds. His funeral 

iv., part u., p.23G to 245, and Cam- 
iii., 604. 





Abridged,(vol. 
" hr»E^ 1789 fvpL 
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l«acht was erected, and on his tomb was inscribed his name in 
iho Ogham character*.” 

We here find that the native sovereign of the northern part 
of Ireland resided in Meath, the borders of which county are 
not many miles from the place where the elephant was found. 
It was at about the year of the buttle of Caonry that Maxi¬ 
mus, the emperor in Britain, aspin^d to be master of thts 
Roman empire. Finding the union of the Scots and Piets 
prevented his peaceable ])ossossiou of Britain, which was a 
great obstacle to the execution of liis ^project, he persuaded 
the Pi(!ts to join their forces to his, on the promise oi' giving 
them the lands of the vSeots. l lu^ Scots were thus over¬ 
powered, and were Ibrced to tly to Indaiid and the adjactmt isles. 
The Scots, being assisted })y the Irish, invaded the north, and 
were driv(‘n ))ack to Ireland by Maxiuuis, at the head of his 


troops. The emperor threatened to invade Ireland, and punish 
the Irish; hiit llie drawl they had of tlje presence of a lioniau 
army, induced them to gt^t Maxiuuis his oavu tcims, which, 
in oixler to conciliate all ^rties, Avere moderate f. Now it is 
by no means iin})Ossiblc that the Britifsh cini)cror, on this con¬ 


ciliating occasion, sent this very elephant to his Irish maje^sty. 
Tacitus observes, that ^Ngricola (ihree centuries before Maxi¬ 


mus) received an ext)elled petty king of Ireland into his pro¬ 
tection ; that in mauiu'vs tlie natives vary little IVom the 
Britons; and that thc^ior/s and I((iidiu(js of Ireland are better 


Inown^ tliroufjli llic frequency of^vommerce and merchants, 
than those of Britain X- 


The Mastodon. 


This (piadruped is now known not to differ from tho elephant, 
except in tlie form of the grinders, and has probably been 
called by the name of elephant by the lloinaus, Remains of 
the mastodon have been found mixfed Avith those of the ele¬ 
phant, in Europe, Siberia, and America; and for the following 


* Essay on the Antiquity of tho Irish Language, by Lieut. Col. Val- 
lancey, 8vo., London, 1818, p. 12. 

}^oe Gil)bon, ch. xxvii., Zosimus^ b. iv., Rapin, b. i., Wai's and 
Sport.s, cli. xiii. 
t Life of Asn’icola. 
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reasons there is every ptobability of this animal being in exist¬ 
ence. .c. 

Captain C, S. OochiWie, in his Journal in Colombia^ voL ii., 
p.390, relates that numbers of the carmvarous elephants have 
been seen feeding on the plains at the foot of a ridge of moun¬ 
tains, at Choco, in New Granada. “ Part of the foot of a 
mastodon, with five nails attached, was found in a cave, with a 
tooth, by a savage west of tlie Missouri: it was very fresh, and 
perfectly resembling that of an elephant: it was obtained of a 
Mexican, who had purchased it of a native*,” 

“ The native Americans describe the elephant as still exist¬ 
ing in the northern pai*ts of their country (the Missouri),”— 
Mr. Jefferson’s Notes on Virginia^ p. 57. 

Many hones of the mastodon were found in the county of 
Wythe, Virginia, with a mass of half-ground branches, roots, 
and leaves, enclosed in a kind of sack, supposed to be the 
stomach, in the midst of them; so as to leave no doubt that 
they were substances which the animal had devoured, and 
among them were distinguishable tffe remains of some plants 
known in Virginia +. Teeth of the mastodon have been found 
in Little .Tartary, (for five centuries possessed by the Moguls,) 
in Siberia, near the Oural mountains, and one at Harwich, 
in England 

There have been brought from Ava, found on the left bank 
of the Irawaddy, in N. lat. 20“ to 21“, near the wells of petro¬ 
leum, in narrow ravines, sand-hills, beds of gravel, ironstone, 
and calcareous breccia, evidently a diluvial formation,—fossil 
bones, shells, and wood. of the mastodon, equal in size 

to those of the Ohio, a grinder inches in circumference, a 
humerus, measuring 25 inches round the condyles, with several 


* Parkinson, vol. iii., letter 26. Mr. P.^ relates that Baron Cuvier 
inclines to doubt the authenticity of this account; but Capt. Cochrane's 
testimony n6w renders it vdy probable to be correct. It is very worthy 
of remark, that the wild elephants in America are found, as reported, at 
Choco, and west of the Missoipi; and that Mango Capac and Monte¬ 
zuma's ancestc^ by the traditions, landed at Cape St. Helen's and 
Culiacan,~-as If some elephants been let or h»l escaped and 
betakes themselves to perhaps the nearest thick forests, and have re* 
undisturb^, 

^^lopwi^v 4^ddend«, Mastodon." 
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grinders and bones of younger individuals, and fragments of 
tusks : fossil molares of the rhinoceros, resembling two species 
of a genus named by Cuvier Anthracotherium: bones like an 
animal of the horse kind: remains of crocodiles, supposed to 
be the gavial, or long-nosed alligator of the Ganges, (not now 
known in the rivers of Ava.) The fossil bones were upon or 
near the surhice, more or less exposed, not decomposed or 
rolled, and arc of animals that died there. The bones are 
petrified, and deeply coloured with iron, the substance siliceous 
and very hard. The blocks of wood are^ larger than the trees 
growing there, but it is not known if they are of the same 
kind. “ An idle notion is entertained by many, that these 
fossil remains have been generated by a petrifying quality in 
the water of the Irawaddy*, but I think they are the result, as 
elsewhere, of one of the last catastrophes ; in fact, the remains 
of a former world, before man was called into existence,”— 
Mornimj Herald, Sept. 14, 1827. 

Bones of the mastodon have been found in Europe, mixed 
with menagerie collections, ^hich cannot possibly be attributed 
to any other origin than that of sports of the amphitheatre. 
They are found in western Siberia, which was conquered by 
Sheibani, Genghis Khan’s grandson, a. d. 1242, and held 300 
years, and whose first capital was at Tiumin on the river 
Tura, near the Ural mountains, where the remains of the mas¬ 
todon were found. Ava was conquered by the Grand Khan 
Kublai in 1272, in a battle with the king of eastern Bengal, 
in which there were a thousand elephants J, The places where 
they have been found .in Ameri|||^correspond with history and 
tradition so faithfully, as to assist the other numerous proofs of 
Mexico and Peru having been conquered by the Moguls, in 
the year 1283, and the bones of the mastodon are there 
found, as well as remains of elephants, precisely like those of 
Siberia^, With regard to the tooth found at Harwich, the 


Duchat, an author of unquestioned credit, hae seen recent wood 
petrified into flint by the water of a river in Ava. Rees's Cyc., ** Wood.” 
Levesque, Hist, de Russie, vol. vii. 244. 

J Wars and Sports, p. 263. 

$ Conquest of Peru, ch. x. It U somewhat curious that, when 1^. 
rhus for the first time brought elephants ^to Italy, Ihe Itomanaiave 
them the name of Lucanian Imlls} mtd 
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British kings Cux^nbohne'*'' and Arviragus had representations 
of elephants on their coins. The bones of elephants, rhino¬ 
ceroses, and croeodilea found in Ava are.not, .as those found in 
£i2jK>pe and Siberia, what are termed extraneous fossils; the 
same kinds of animals being natives of the spot in Ava. The 
one like the horse cannot be ascertained; but the kings of 
Pegu, in former times, Jind camelopards, and, therefore, pro¬ 
bably, zebras in their calicharSy or parks ; they also had unU 
corns, ostriches, and rein-deer I-. Timur Khan, grandson of 
Kublai, who invaded Siberia with such powerful armies, resided 
at Tali, in Yunan, N. lat. 25*^ east of the Trawaddy J. 

The writer is of opinion that all tliosc fossil bones found in 
Ava are of si)ecies still in existence: they may have floated 
down from more northern })arts, the river in question being as 
long as the Ganges, said to be navigable into China; and has 
its source in Thibet,-—(see Ricnneli/s Memoir, p. 217.) Ac¬ 
cording to the hypothesis of the writer, Montezuma’s ancestor 
was a Mongul grandee from Assam ; and mastodonles’ remains 
have been found in Mexico, and those beasts are, as al)ove 
related, supposed to be found alive near the Missouri. 

This is the first instance the writer has met with of similar 
bones not being extraneous; and is, therefore, a remarkable 
fact, which excites the strongest suspicion that their species 
are still living. Ava is a new world on a small scale, and this 
collection of bones will, veiy ])robably, at no distant date, lead 
to positive proof of tlie existence of oilier quadruj)cds, now 
conjectured by naturalists to be extinct. Willi respect to the 
local position, it is in all probAbility tlie old bed of the river, as 

big bulls in thdr trachlions. It is probable that both people compared 
them with the largest beast known to them; as elephants, if indigenous 
in America before the arrival of Mango Capac and Montezuma's ances¬ 
tor, would have been extremely numerous, and have had a proper name. 

* Shakspeare spells this name Cjrmbelinc; Milton writes Kymbeline, 
which isprobaWythe true pronunciation: see his History, 8vo. 1695, 

p. 62, 

t Wars and p. 269. 

$Id. p. 566. Barmans eat ele|Jhants. Tlic uriter was at Dacca 
in 1794, when some Burmese troops invaded the Chittagong frontier. 
An expedition, und^ Colonel Erskine, was sent against them ; and on 
thoretu^ to Dacca of Colonel Bk^ujonnar's battalion, the officers told 

found in the skeleton of an elephant, 

had devour^. 
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the beds of those in Asia change in a wonderful manner.—(See 
Rennell, p. 255.) 

A skeleton of an elephant or mastodon, foY it is not known 
which, was found in a tomb in Mexico, which had evidently 
been built on purpose.— (Cla^vigerOf vol. i., p. 84.) No autho¬ 
rity whatever dates the foundation of Mexico earlier than a, n. 
1324. The Aztecs advanced from Culiacan, when they took 
possession of the marshes, and founded Mexico: other Aztecs 
had preceded them who had arrived by land; but the writer 
hazarded a theory* iheiMontc::iima^s ancestors had, like those 
of the Nalcliez and of the incas, arrived in America by sea 
with elephants, under Mango Capac; and he? has had the satis¬ 
faction to llnd a couhrmation of his conjectures in a decade 
written hy IVlcr IVlartyr, the Mihincse, (employed by Fer¬ 
dinand V., King of Castile and Arragon, and who died in the 
year ir26,) addressed to Adrian VI., who had been co-regent 
of Spain with ('Cardinal Ximenes. “ Montezuma spoke thus 
to Cortez:—We have heard l>y our ancestors that we are 
strangers. A certain great prince, in sliipsj before llie memory 
of all men living, brought our ancestors unto these coasts; 
whether voluntarily or driven by tempest it is not manifest; 
who, leading Ids companions, departed into his country, and, 
at length returning, would have had them to ha\e gone buck 
again. But they had built houses, and joining fluunselves 
with the women of tlu? country had begotten children, and 
had settled. ^Vhcreforc our ancestors, having chosen a senate 
and princes to govern the people, refused to go, and he de¬ 
parted with threatening speeches. Never any appeared unto 
lliis time who denied the right of that captain and commander. 
We think, therefore, that the king who sent you derived his 
descent from him, and all the kingdoms which we possess are 
yoursf.” It is impossible to know clearly what the allusions 
to the return of the great commander may mean, but whatever 
it be, it does not change the date. As the Mexicans con¬ 
sidered Cortez to be a child of the sun, the great prince must 
have been a descendant from Genghis Khan; and thence the 

* Conquest of Mexico and Peru, p. 288-30^. 

t Hakluyt, vol. iv., p, 658; 'and Conquest, of I^eru sM 
ch. vii. *'• . 
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terrors and submission of Montezuma and the Mexicans, who 
had always drecu^ a visit. 

The Aztecs had' ^jbiimed in CuUacan and other places, from 
Up date of the arrival of the ships, till they proceeded to Ana- 
huac. The foundation of Tenochtitlan (or Mexico) having been 
in 13!^, and the first king, Montezuma’s ancestor, elected in 
1377; therefore, the empire, when Montezuma died, had lasted 
only'144 years; and this calculation is from the most authentic 
documents known, that is, the pictures in Purchas’s collection. 
In Harris’s Voyagest -vol. ii., p. 97, Montezuma is said to have 
told Cortez, that it was only a century since they had been 
settled where they were, meaning, probably, that it was not two 
centuries. 

Thus an elephant being found in a tomb in Mexico, and 
others in tombs in Siberia, is an additional argument to the 
strong ones already produced, for the Mexicans being the 
Moguls blown from the shores of Japan, a. d. 1283, which 
appears irresistible; and also that mammoths and mastodontes 
arc not extinct, being found either living or fossil in all the 
places in America, which agree with the traditions on that 
subject, and with the histories of China and Japan*. 

The Tapir. 

The Tapir was supposed to be peculiar to the New World; 
two fossil species, one of them gigantic, have been found in 


* A Roman oom b said to have been discovered recently among the 
Indians America, which has justly created sunrise; but others have 
been found long ago. Bishop Hakewill's book is dated, a. d. 1635 : he 
says, Marianus Siculus, in his history of l^ain, reports that ceriain 
corned pieces of gold, engraved with the ima^ and inscription of 
Augustus Caesar, were found in the American mines; thereby inferring 
that those countries were then discovered.** p. 310. Baton, the cousin 
of Kublai, both grantbons of (^nghis, W conquered Russia, ravaged 
Europe to the Adriatic, and died on hb march to Constantinople, in 
1256. Hb successor also ravaged as far as Constantinople, (P. de la 
Croix, p. 3870 Mango (so imt by Du Halde, ii.. 251, and Maunde- 
ville, p. 275; Manku by Tooke, Russ. Emp., ii,, 13) was brother to 
Kubiai, who is considered by the writer to be the father of the first 
Inca, and there is nothing more pifobable than that he and other Moguls 
on &e J[apanese expedition may have possessed Roman coins, the plun¬ 
der of Dalmatia, sm the Greek empire, as far as the 
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France, Grermany, and Italy ♦, The remains of a tapir being 
found at Florence, with those of other quadrupeds usually 
exhibited by the Romans, was an unaccountable fact, till it 
was known, through Sir Stamford Raffles, that the tapir exists 
in Sumatra. We know that the Romans carried on a com¬ 
merce with India, which employed one hundred and twenty 
ships annually f and that they had the power of being supplied 
with all the animals of those regions, by means of country 
ships, which traded to the ports of Musiris and Barace, those 
which the Romans frequented. Moreover, the author of the 
Periplusj p. 36, describes Sumatra, It appears, therefore, 
evident that the Romans procured tapirs from that island, if 
they be not inhabitants of Africa. The British king, father of 
Caractacus, had a tapir on one of his numerous coins t; which 
may be reckoned among many other proofs that the ancient 
Britons were not quite so ignorant and barbarous as is gene¬ 
rally, but unjustly, imagined. The discovery of this tapir shows 
how little is yet known even of those countries in which Britain 
has, for a length of years, had establishments. The tapir is 
probably what the natives have repo»*ted as a rioer^horsey a 
much more appropriate name for it than for the African beast. 
“ The descriptions of the hippopotamus,” says Baron Cuvier, 
“ by Herodotus and Aristotle, are supposed to have been bor¬ 
rowed from Hecatseus of Miletus, and must have been taken 
from two very different animals, one of which is the true hip¬ 
popotamus, and the other the antelope gnu of GmclinJ.” 
Now, as it appears that the Indians described by Herodotus 
by the name Padwiy is an exact account of the Batta in Su¬ 
matra,—(Dr. Leyden thinks them the same word, as the Indo- 
Chinese pronounce B as P§,)—it is rendered probable that that 
island was known to the Greeks, loiig before the Romans pos¬ 
sessed Egypt. On these grounds, 1 venture a conjecture, that 
Aristotle and Herodotus alluded to the tapir, which is amphU 
hious, but the gnu is not. The tapir is probably the kuda~ 
ayer of Sumatra, and the conda-aijeer^ or rivier paoard, of the 

• Cuvier, Theory of the Earth, p. 237. 

t Conq. of Peru, &c. plate iv. 

. i Theonr of the Earth,.p. 67. 

Herodotus, Thalia xeix. Rees's Cyc., ^^Soilkatnu'* " 
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Javans.—(See Mausden's Sumatra^ third edition.) With 
respect to the gigantic tapir, it is as probable that those regions 
(apparently less known to moderns, as regards zoology, than to 
the Greeks and Romans) may contain gigantic tapirs as ouran- 
ontangs, near eight feet high, so lately discovered. 

Unicorn, 

Many reasons have been given, in another place*, to prove 
the probability of the existence of the unicom, since which the 
folloAving description, of two has been met with. 

" On the other part of the temple of Mecca are parks or 
places enclosed, ivhere arc seen two unicorns; they arc shown 
to the people as a miracle; and not without good reason, for 
their rareness and strange nature. One of them, which is 
much higher than the other, is not much unlike a colt of thirty 
months of age : in the forehead groweth one horn, in manner 
right forth, of the length of three cubits. The other is only 
one year of age, and like a young colt: the horn of this is of 
the length of four handfuls. This beast is of that colour of a 
horse called weasel, and hath a head like a hart, but not a 
long neck, and a thin mane, bunging on one side. Their legs 
are thin and slender, like a fawn or hind: the hoofs of the 
fore feet are divided in two, much like the. feel of a goat: the 
outer part of the hinder feet is ^cry full of hair. This beast 
seemeth wild or fierce, yet tempereth that fierceness with a 
certain comeliness. These unicorns were given to the Snltaii 
of Mecca as a most precious and rare gift. They were sent 
him out of Ethiopia by a king of that country, wljo was 
desirous by such a present to gratify the Sultan 

So lately as the year 1799, a Maliomedau African prince is 
saiettQ have sent two of them to Mecca.— (Rees’s Cyclopedia, 
“ Monoceros.”) Bell of Antermony describes one whicli was 
killed in Siberia, near the Irtish, in 1713. Tamerlane slew 
Unicorns and rhinoceroses on the frontier of Cashmere, {Sheref’' 
eddtn, b. 4,, ch. Xxx.) and there have recently been reports of 
unicorns in Nepaul, which are rendered more probable to be 

• 'WsyS'and Sports,' p. 535, 

t liOTis yertomanus to Egypt, Arabia, &c., a.d. 1503, in 

'Hskuyt, vol. iv., p. 162, 
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the trutli, by those references of Mr. Bell and Sherefeddin to 
countries not very distant. 

The British king Cuneboline had also the unicorn on his 
coins, and the figure of the animal is very similar to the above 
description *. The Avriter is, therefore, of opinion that these 
•now described arc the real oiyx mentioned by Aristotle, Pliny, 
and other ancient authors f. 

Hi]*popotamus. 

The remains of this beast have been found in England at 
the residences of the Romans, iv’r., near lioridon, Colchester, 
and York; and not any in Ireland or Scotland. They have 
also been found in Italy mixed with great numbers of the 
bones of other beasts knoAvn lo liave btfen exhibited by tlie 
Romans. This animal is not known to inhabit any country 
but Africa. Two wore, caught near Damielta, a.d. 1600. 
They are known to inlHd)it Aby^sinia, Bornou, the Cape of 
Good Hope, Senegal, and ihey Averc met AAith in great abund¬ 
ance by the Iavo vessels, the Sion, of 200 tons, and St. John, 
of .50 tons, wliich sailed above nine hundred miles up Ihe river 
Gambia, \.i). 1620, employed by Sir Wm. St. John J. The 
infii*-(M‘ce is, that they inhabit the Avliole of that vast continent, 
and that it is most probulile the number of species is as grc’at 
as that of elephants ; and that llie fossil kinds not liaviug been 
brought from the same country as the living individuals Avith 
Avhieh they liave been compared, lias induced naturalists to 
suppose them extinct. An elaborately grand Roman pave- 

• Wars and Sports, p. 354. 

t See^Ouvicr’s Tln^ory of the Earth, p. 80. Wars and Sports, p.- 335. 
With regard to theimi(torn, Camper has remarked, that “ if tills animal 
was ruminant and cdoven>tbotcd, it is certain that its frontal bone must 
have been di\idcd longitudinally into two, and that it could not possibly 
have had a horn placed upon the suture.” This remark by (Jamper, 
when we consider how nature adapts every thing to it^urposes, cannot 
stand as a real objection to the existence of the oryx. Ihe most eminent 
naturalists have been wrong in some of their conjectures. John Hunter 
pronounced the mastodon to be a carnivorous beast. Buffoo, after 
frequent^ considering the bones of the mammoth, conceived them to 
belong to a beast six times larger than tlic biggest elephant; and Mul¬ 
ler was of opinion tliat it must have been 105 feet in height, and 133 in 
length! So litUe capable is any human being to jud^ what nature 
does, or can do! : 

% See Relation of Master Wm. Jobson ia Pureh^ vol. ii., 



ment was dug up at Roxby, in liincolnshire, upon which is 
represented Orpheus, surrounded by an elephant, lion, boar, 
dog, Wolf, stag, and another, which appears to be the hippo¬ 
potamus*. 

Turtle. Tortoise. 

** A beautiful fossil sea-turtle has recently been’discovered,* 
and, by the perfect substitution of all the organic parts as weU 
as its locality, may be considered an interesting remain of a 
former world. It is encrusted in a mass of ferruginous lime¬ 
stone, and weighs l.SOlbs. The spot on which it was found is 
in four fathoms of water, and is formed of an extensive 
stratum of stones, called the Stone Ridge, about four miles 
off Harwich harbour,; and is considered to be the line of con¬ 
junction between the opposite cliffs of Walton and Harwich. 
It is in the possession of Mr. Deck, of Cambridge f 

A fossil turtle was found near Harwich, embedded in a solid 
block of cement-stone; another large stone, when broken, was 
found to contain “nearly the whole of a human skeleton J.** 

Fossil sea-tortoises have been found in (he environs of 
Brussels, in the environs of Maestricht, at the vilhige of Mels- 
broeck and in the mountain of St. Peter, in the state of Glaris 
and in the vicinity of Aix ; they differ in species from any of 
those at present known §. 

There is not ai^y of the extraneous fossil remains more pro¬ 
bably of Roman origin than tortoises. ** The beds, the doors, 
and pillars of the houses of the Greeks and Romans, were 
decorated with tortoise-shell. In the reign of Augustus, this 
species of luxury was at its height in Rome {|. Bruce says, the 
Egyptians dealt very largely with the Romans in this elegant 
article of commerce; Marti^ relates that beds were inlaid with 
it; Velleius Paterculus observes, that when Alexandria was 
taken ^ Julius Cmsar, the magazines were so full of this 
article, that he at first proposed to make it the principal orna¬ 
ment of his triumph; as he used ivory afterwards when tri¬ 
umphing for his African victories 

♦ Conq. of Peru, p. 450, 

t ..yeW-l hndon Litenuy Gazette, Oct. 13,1897, p. 303. 

'^^pii6n#e&se Newspaper, No.OO. 

p. 29i. 

Aod,, fn> pt. 1. B^s's Cyc.'** Tortoise." ^ Jbid, 
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Cuneboline and his son Arviragus having had the elephant, 
tapir, and unicorn on their coins ; and as the first was brought 
up at the court of Augustus there is every probability of 
their having possessed tortoises at Harwich, tlie port of the 
capital of the British king. 

' Species. 

With regard to elephants, the number of species appears to 
be very great, even with the extremely limitetl knowledge we 
possess. The writer s.aw three distinct kinds captured in one 
keddah at Tippera, when he was tliere ’fluring Mr. Corse’s 
residence at that place, and who has described them. Some 
African females have tusks as large as the males, but it is not 
known to be so in Asia. liC Vaillant mentions a race of 
elephants which never have tusks. Two Ceylop elephants 
were found to differ in the shape of the jaws, and another is 
mentioned by Baron Cuvier, which is dissimilar to any that 
had been seen f. 

The Camelopard now at Paris differs in many essential 
anatomical characters from the kind at the Cape of Good 
Hope 

'J’he Romans and Moguls crossed the species and genera of 
diflerent animals. The crocotta was between a dog and a 
wolf; tlic crocutaf between a hymna and a lioness §. The 
Moguls cross the breed of dogs with leopards, the best of 
which are those of Hezereh iind Tcsheoii in Cabulistan ; and 
some are so brave that they will uUack a lion ||. Four towns 
near Babylon were exempted from any other tax than the 
maintaining of dogs which were supposed to be produced 
between the tiger and bitch We thus may perceive how 
impossible it is to be certain of a fossil species being extinct 
because we are not acquainted with it. 

• Milton’s Hist. 8vo. p. 62. t Cuvier, Osseiriens Fossiles, p. 185. 

J Ed. New Phil. Journal, Sept. 1827, p. 380.. Here is a direct 
instance, that if a fossil EgypHan camclopaAl had been found, it would, 
like elephants, &c., have been pronounced to be an extinct species, the 
modern .specimens being from South Airica. , 

§ Pliny, b. viii. I1 Ayeen Akbery, vol. I. p. 242;.^' [ 

H Herodotus, Clio, cxci.' We may conjecture that 
written for/wpard, a frequent error. , . ^ 

0CT.--DBC. 1827, « \ 2 B , 
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Ptolemy Philadelpha^, in a procession at Alexandria, had 
twenty-four thousand Indian dogs, a camelopard, a white 
bear, and twenty-four chariots drawn by elephants, twelve by 
licms, seven by oryxes, eight by ostriches, four by wild asses, 
find five by buffaloes Bajazet, in the fourteenth century, 
had twelve thousand dog-keepers. The immensity of wild beasts 
slaughtered by the Persians, Moguls, and Romans, would 
bo incredible, were it not attested by so many different autho¬ 
rities 3 and with regard to the Romans, no author mentions a 
less number than five thousand of every description slain at the 
opening of the Coliseum. These sports having been in vogue 
all over the Roman empire for so many centuries, the fossil 
bones which have been found are but few indeed. In Britain 
there were at least five amphitheatres; at Sandwich, Dor¬ 
chester, Silchester, Cacrleon, Yorkf. In France, at Paris, 
CahorsJ, Vienne, Arles, Orange, Autun, Treves, Nismes, 
Poitou §, and Bordeaux. In Spain, at Seville, Tarragona, 
Merida, and Saguntum. In Italy a great number. The popu¬ 
larity of monarchs and statesmen depended on their power to 
indulge the people with these cruel sports. Commodus is said 
to have been one of the most dexterous marksmen: he always 
had with him Parthians, to teach him archery, and Moors, to 
perfect him in throwing the dart. He rag with all horned 
animals, except bulls, and smote them unerringly as he pur¬ 
sued. Lions, panthers, and other fierce beasts, he ran after in 
the Peridrome, and darted at them from above with never- 
failing effect, whether he aimed at the forehead or the heart. 
With arrows, pointed like a hdf-moon, he would cut off the 
heads of the h^auritanian osirtches, while their wings were 

♦ Montfaucon, vol. iii. p. 179. 

t Augustan History, “ Severus," p.253. “ Wherever Caracalla win¬ 
tered, or but intended to winter, tiiey were constrained to erect amphi¬ 
theatres and cirques for public games, and those within a while were 
taken down again."—^Hakewill’s Apology, p. 443. Caracalla was three 
years at York; and Spartian, in his Life of Severus, rdates, that among 
other omens just before that emperor died, (at York,) three figures 
of Victory, which stood upon the platform near the throne, were Mown 
down while the games of the circus were celebrating. Tlxere was a 
l^man road from York to Wlutby (Dunus Sinus), and Kirkdale is 
imut way between the port and the capital. 

3, BMA ‘ * Cahors.” 

f h|«rqaia Maffei, p. 260^ 
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expanded to aid their ^eed, and they continued their course 
for a time without their heads. He would expose a prize- 
iighter to the attack of a panther, and strike the beast dead 
before it could fasten its teeth on the man. A hundred lions 
have been sent out of the dens, and all killed by him with! 
such certainty, that they lay close together, not a dart failing 
Domitian had been equally notorious in these grand sports 
in the Amphitheatre. 

“ What scene sequestered, or what rude renown, 

^ Sends no spectator lo the imperial town ? 

The Hhodopean hind now tempts tho plains, 

And tunes n*om Hemus his Oiqihean .slr-iins. 

Tije Sarmai, Caesar, hi(‘s, thy works to see ; 

And gives the steed he swills to share the glee. 

They come, who first the rising Nile explore ; 

And they who hear remotest ocean roar. 

The Arab hasled, Ihe Sabean flew ; 

And the Ciiician own'd his native dew. 

With tortured tresses, here, Sicambrians gay; 

There Ethinps, Ijrislling in their diverse way. 

'Mid various speech, but one glad voice we find. 

That hails tliee father of converg'il mankind 

As for the Homans themselves, according to Juvenal, these 
umuscnients scern to have been preferred to till others. 

“ Could you the pleasures of the Cirque forego. 

At Fabrateria or at Frusino, 

Some vilfa might he bought, for what will here 
Scarce hire a gloomy ilungeon by the year ,v 

Had the fossil animals died, or been killed by natural acci¬ 
dents, the skeletons would generally have been found entire, 
but for the most part they are scattered and broken, and are 
often mixed with bones of animals resembling the species of 
the present time||. In the vicinity of Orleans in Prance, a 
fossil roe, of a living species, was found in limestonet along 
with the bones of the paleeotherium. 

Instances have occurred of bones being found, in great 
numbers ; and, many leet deeper, other heaps of bones of ele¬ 
phants and wild beasts ; but as many amphitheatres were built 


* Herodian, Commodns." 

t The Tartiir open.s a vein of his horse and drinks the blood. 






$ Satire iii. , ’ i 

II Cuvier. Theory of the Earth, pp. 89 and 2G3. 
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with wood, and as the games were exhibited for about six 
centuries* those structures would require to be often renewed, 
and the old bones would thus be covered over with earth. 
J^tain was invaded or visited by about twenty emperors, or 
those so high in importance as to become emperors of Rome ; 
and York was the head-quarters of the Roman empire during 
the residence in Britain of Severus and his two sons and co- 
emperors, Geta and Caracalla *. All the collections of fossil 
bones are found at the head-quarters of the Romans, or near 
the several amphitheatres in the island. Bones of elephants 
which have been found in France and Italy in fifteen places, 
arc so £ilhfully accurate to the road over which Hannibal 
and Asdrubal with fifty-two elephants marched f, and Hunni- 
haVs (thirtij-seiwn) all perished before his arrival at Thrasy- 
mene, that no theory whatever can stand in competition with 
such historical conviction J. Tf the bones found on Hannibal’s 
road be not those of his Geluliau elephants, arc we to conclude 
that the remains of the beasts lost two thousand years ago have 
totally perished; but that other bones of elephant:,, many 
thousands of years older, have been preserved upon the same 
spot, although some of them arc found quite near the surface ? 
At Plaine de Grcnelle, a fossil elephant was dug up, and at 
that place there stood a Roman amphitheatre §. The great 
numbers of elephants then used in warfare may be judged of, 
by Metellus having captured upwards of a hundred in the 
battle of Palermo, where many besides had been killed ||; and 
accordingly fossil bones have been found, there and also at 
Syracuse, whero there was an amphitheatre. In Spain, thirty- 
nine elephantSjj,were slain at Munda, in the battle fought be¬ 
tween the two Scipios and Asdrubtd. At the bridge of Man- 
zanares, and at Toledo, fossil remains of elephants have been 

♦'Tlie emperors hisd Iheir families and the whole Roman court with 
them. The celebrated Julia Domna, and her sister Julia Mesa, were 
there during those three years. See De Serviez, Roman Kniprtsses, 
vol. ii. p. 239. 

+ Passage des Alpes par Annibal, d'apres la naiTalion de Polybe. 
QomJ^ni^e aux r^eherehes faites sur les lieux, par J. A. Do Luc. G6- 

. and Sports, p. 295. $ Gibbon, ch. xix. p. 177, 

I ^|itrou, vol. u. p> 591. 



dug up; and at these very places Hannibal and Asdrubal 
defeated one hundred thousand Carpetani, many of whom were 
trodden to death by their forty ele])hants 

If we glance at the sports of the Mongols, what a treasure 
for an osteologist might be found at Termed in Sogdiana, 
where the army commanded in person by Genghis Khan were 
four months occupied in enclosing an immense circle, till all 
the wild beasts were driven (without one escaping, under pain 
of deatli to the soldier who failed in his tluty, but who was 
not allowed to kill the tigers, lions, &c.) into a spacious plain, 
where they were slaughtered ])y the Grand Khan and all the 
Imperial princes and military commanders, till they chose to 
]:)ermit the soldiers to end the destruction f. How many fossil 
spccios might be discovered there, of which naturalists have no 
knowledge ! The Persians arc said to have slaughtered as many 
as fourteen thousand beasts on alike expedition J. So long 
have these amusements existed, that Hushing, king of Persia, 
B. C. SG5, bred dogs and leopards for hunting §. 

Besides the fossil remains which have been found of numerous 
quadrupeds, named by the Romans in their sports, they em¬ 
ployed the following, bones of which have not been detected : 
—Indian dogs, white bears, camels (one found), dromedaries, 
camelopards, wild asses, zebras, qua^as, oryxes (unicorns), 
Ethiopian sheep, Arabian sheep, the crocotta (bred from a dog 
au<l wolf), crocuta (from a hyicna and lioness), little dragons, 
ostriches. The gnu was known to the Romans; and probably 
the nyl-ghau and the om-kergay (quite harmless, and the size 
of a rhinoceros). In this list several of the fossil kinds described 
as the ancient wild beast with a thick skin ^palaeotherium), 
and the beast without weapons, or unarmed (anoplotherium), 
may be found, and also those of the genus canis, and a carni¬ 
vorous beast II. 

Such is a short notice of this most extensive subject, to which 
the writer’s attention has been attracted by the concurrence of 

* Livy, b. xxi. ch. v.; b. xxiv. ch. xlii. 4 ■ 

+ De la Croix. Hist, of Genghis, b. iii. ch. vii. 
t Sir John Chardin, vol. ii. 33. , 4 '^'. 

f Sir 'William Jones,, vol. v. 588. The above may possiDi^e^ft 4 
cross breed of the two beasts, which we find is still practised 
listen, as related in the Ayee^ Akbery*. ■ f*.? • 

II See Rees’s Cyc. “ Strata^ 
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historical relations with the locality of fossil remains. It is 
offered for the consideration of the reader, not in a spirit of 
jcpntroversy, but with a desire to ascertain an important truth 
in natural history, whether his speculations be confirmed or 
refuted. Whichever way a decision is awarded, it will add to 
the interest attached to zoological pursuits, and the reader will 
be, by these remarks, enabled to form a judgment whether the 
laborious atid ingenious works which have been published, since 
the conviction that elephants are not human giants, (a notion 
seriously .maintained so recently as in Clavegero’s History of 
ilfeiTtcOf^ritten since that of Robertson) are descriptions of the 
quadrupeds of a or of the world which is now in 

existpice. It is necessary to remark that these ‘particular re- 
searckes relate only to animah connected with Roman and 
Mogul history ; and if it should be conceded that it may justly 
be inferred, that quadrnpeils hitherto deemed extinct are still 
to be found in the undiscovered parts of Africa, Asia, and Ame¬ 
rica, not half of either region being yet scientifically known, it 
will give an interest to zoology and Osteology ten fold more 
attractive than a blank and unsatisfactory hypothesis of their 
having all perished before the creation of man, as is often 
alleged. It is perhaps the r^ost remarkable circumstance in lite¬ 
rature, that naturalists j^^ly allude to the astonishing number 
of beasts slain in the H^an games, although the list of them 
is, generally speaking, so similar to that of the fossil remains. 


Erroneous notions concerning fOvS^ il bones, those of elephants,- 
in particular, being the most plentiful, began in very early ages 
when they were considered to be human ; and James the First 
(of Brifkin) «# Lord Herbert of Cherbury to Gloucester, to 
ascertain if a skeleton, dug up at that place, was really that of 
a giant. There were found mingled with it horns and bones of 
oxen and sheep, and the tusks of a boar. Lord Herbert, 
£)r. Clayton, and the celebrated HarVey, thought the bones 
were those of one of tbe Roman elephants; and Bishop Hake- 


will received a letter from my lor(|. of Gloucester, mentioning 
not confident that the grinder was the tooth of a 
tThis discovery, perhaps, put end in England to 
pm of g^ients’ bones. ,. * 


HakeWl£^l!Apolo|^» p. 229. 
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The next fanciful origin waS, that these fossil remains were 
those of an- extinct monster, called Mammoth by the native 
Siberians, their name for the walrus; but which was trans-* 
ferred and confounded with the bones of whales, elephants, and 
buffalos, found in that country, and such erroneous opinions 
will long be entertained in those quarters. 

The diluvian origin was imagined by many to be the true 
one, but later careful examinations proving that (he animals 
died on the spot where they are found broken, and the bones 
scattered about, that hypothesis could not in such instances be 
maintained, and recourse was had to the supposition/that Bri¬ 
tain was in former ages a tropical coun|py; but the m&ed fossil 
remains, being those both of hot and\old climates, and of 
beasts peculiar only to Africa, or to Asia, this theory appears to 
be quite as objectionable as the others. The last, and the most 
specious, of all the hypothetical proofs of the origin is, that 
the teeth not often corresponding with those of the living 
specimens which have been seen, they must be the remains of 
extinct quadrii|)eds. There are, perhaps, fifty large regions 
where elephants abound, and the teeth of very few indeed of 
the animals of those countries have yet been seen. This last 
appears to be, defective as it is, the strongest objection that can 
be uiged against the historical and the few remarks in 

this essay will contribute malerially^ weaken this remaining 
h)q)othesis. The reader who feels any interest in zoology will, 
by their means, be assisted in his endeavours to untie or cut this 
gordian knot. After he has decided either that these beasts are 
inexistence, or all extinct, 

** In his reflections, then, what scenes shalU^ke I 
Adventures thicken! novelties surprise I 
What webs of wonder shall unravel there *!" 


Description of a cheap and portable Instrument for enabling 
Young People to acquire a knowledge of the StarSy or deter~ 
mine their situation in tfie Heavens. By S. !Lee, E»q.^ ^ 

There is lio science, the study of which tends 

large the mind as Astronomy. It opens to our view 

examples of Almighty power,. wilAdM, antf beneficedc^^^ 
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ttcquiring 

c 

contemplation oj.‘:ffhic];i 611s ihe'^soui with reverence and affec¬ 
tion for the grea^ Author x>f nature, and banishes all narrow 
superstitious ttotipns respecting him. 
t^he cultivation -of this science, therefore, cannot be too 
strongly rccommer)ded to the attentioTi of young people. The 
eager curiosity and avidity for discovery ^Yhich so peculiarly 
distinguish that period of Jife, when the reasoning faculties 
begin to developc, is peculiauly fitted for its leception—and, 
accordingly, atnongst the better-educated classes of society, 
the elements of this science are generally considered as a ne¬ 
cessary b|anch of instruction—though commonly limited to a 
mei'e doghiatic explanation of the Copernicun system, and the 
use of the globes. 

But this superficial mode of instruction, though sufficient to 
enable any one to understand the real motions of our planetary 
system, and explain the apparent motions -which must result 
firom them, is hardly suflicieiit to satisfy inquisitive reasoning 
minc|s, since it leaves them ignorant of the means by which the 


distances, magnitudes, and orbits of the planets and comets 
were first discovered ; and liow% if lost, a knowledge of them 
might be recovered froi^ ol^servations alone. 

The most pleasing' metiiods of instruction will generally be 
found the most efficient. '.?^Jp|sdinpossiblc for any one who has 
had the least ex]>erien<^|j'leachiiig not to have perceived, 
that one practical appUpation of science makes a deeper and 
move lasting imiiression on (he mind of a learner than a 
thousand theoretic propositions. 

An accurate knowledge of the fixed stars is the first step 
to practv^al a^ymiomy; it is, in fact, the alphabet of the 
science. By Incising, southing, and setting of these bodies, 
astronomers are enabled correctly to measure time; and from 


tlieir npj)aronl altitudes, to determine (he latitude of places Oii 
the surface of the globe, whilst the permanent situations which 
thc^^%^intain with respect to one another, furnish them with 
grvjft^pvmark's by wl^h to trace the course of the sun, moon, 
aj^^uHk^through the heavens^'^' 3uch Wre the data which 
^gH^m^^g^rnLcus and Newton to upravel the seeming irre- 

apparen|^dis, and explain the beautiful sim- 

usuall^^bd.' recourse to for this purpose 
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a Knowledge of (he Stars. 

♦ 

are, celestial globes, planispHbres, and atlases, but none of 
these afford such ready and certain means of finding or iden¬ 
tifying particular fixed stars, as at first might be expected fixup 
them. ^ 

^rhe Globe possesses the great advairtSge of being easily rec¬ 
tified to the place, of observation and adjusted to the exact 
hour of the night. It likewise exhibits all the stars in their 
proper situations of altitude and azimuth ;—but the constella¬ 
tions being delineated on a convex surface, and' viewed from 
without, whilst the heavens appear to us a concave viewed 
from within, the groups of stars are seen reversed, a circum¬ 
stance which occasions no small degree of perplexity to a 
learner. 

Planispheres and atlases exhibit the constellations as they 
appear to the eye when on the meridian, hut in a position very 
different from that which they assume when removed far from it. 
In short, except the pleiadcs and a few remarkable groups, it 
is diflicult to recognise a constellation in every position, without 
great practice and continued obsen-^ation. 

The Equatorial furnishes the best and readiest means of dis¬ 
covering or identifying any particular star, but the great price 
of this instrument, and the complicated nature of its adjust¬ 
ments, render it unfit for learners*.”^/ 

The instrument which we to describe, is in its 

principle the same as the Equatorial, tiiough not pretending to 
any thing like the same degree of accuracy; but it has this 
advantage over it,—its ad justnicnts are more simple and ob¬ 


vious, consequently, better adapted to the capacity of learners; 
and it can Ije afforded at a very moderate ej^ense^ 4he price 
not exceeding that of a common globe, 

A, B, C, D, is the stand of the instrument, composed of 
three triangular pieces of wood glewed togetlier, so .that the 


plane of the upper piece, DBG, makes with that of the lower 
piece, A B C, an angle equal to the co-latitude of th^ place 
it is intended for. ^ 

On the upper piece, D B C, is described a circle^ ‘l|^|p[^the 
circumference of wliich is divided into twenty-foup.||||iiMy^^^ 
every hour into twelve parts, equa||^five minutes. 

From the centre of this j.perpi^^icul^.|l^^h 0 . 


2^ Por^k Inairnitni^i laieqidting 

plane oot iirluck it ia described, rises « pillar^ the top of which 
appears ttt H above the eoae I, which cab be made to revolve 
R as an axis.j*—Ohj ^^ snrface of the cone is. delineated 
the principal stars E^land, and the lower edge is 

divided into 365 parti^£presen6ng the days of the year. 

On the top of the pillar, is htted a segment of a circle, K, of 


o 
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a;bout 140°: viZ'. 00®' Of north* and 40® of smith deeUaation, 
which may bo ilHMle 10 revolve upon the pillar as an axis mde-* 
pcmdentJy of the cone, l^o this pal^S attached the scale, 
divided into degrees of horlh^ declination, corre¬ 

sponding to those on the sejtnicircle,-^Uid.:!iO contrived ua in 
every situation to touch lightly the surface of the cone. 

To the declination circle K is attached the alidade M, which 
may be sv,t to any degree required, and serves as an index to 
direct the eye of the observer to any object, which may be 
viewed along the edge Of it, or through the small holes in the 
sights O P. 

Having described the several parts of the instrument, it only 
remains to shew the use of it; which will bo best explained by 
means of a few problems. 

Problem 1. To adjust the instrument. 

The instrument being made for the place of ohserv'ation, need 
only to be placed on a perfectly horizontal stand, and with the 
line joining the hours XII and XII on the circle, in the direction 
of the meridian : the former of these adjustments may be veri¬ 
fied by means of a small level applied to the stand at N, in the 
directions B C and A N successively. If found incorrect in 
either position, let a piece of'Cari he put under that foot 
(A, B, or C) from which the b'abb^is found to recede, and 
let this operation be repeated until the bubble rests in the 
middle, in both positions. 

The instrument may be brought into the meridian by the 
assistance of a magnetic needle fixed to the frame at N, or on 
the opposite side, or more correctly by" means of the sun, pro¬ 
vided the time be exactly known, thus^ 

Set the index M to the sun’s declination, turn the circle K 
round its axis, till the scale L points to the hour and minute 
on the circle E F G. Then if the instrument,^be correctly 
placed, the sun will be seen through the sights 0,P, or what is 
the same thing, the light admitted at the hole 0‘will on 

the hole P. If not, the instrument must be Jfuiiied till 

this effect is produced. . js 

The instrument being once carefoily adjustedw. tl^e 
dian on any immoveable staVLd||i|^i9h lu the ft. 
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the top of a post, &c., lines may be drawn on the stand in the 
direction of the sides A B, A C, or B C, by means of which it 
may at any time be replo^^ with little trouble. 

Problem 2. The butrument being correctly placed and 
levelled, the next operation will be to adjust the conical 
projection to the day and hour of observation. 

Turn the cone round till the day of the month on the circle, 
at the bottom of it, coincides with the hour and minute on the 
circle E F G. ’ 

Example.—To adjust 15th January, at 

twenty minutes past nine ^Ti^fifl^^'Turn the cone till the 
15th January on the circle attached to it coincides with IX h. 
20 m, P. M. on the circle E F G. 

Problem 3. The cone being adjusted, and any star pro¬ 
posed, to find its place iti the heavens. 

The cone remaining at rest, turn the declination segment K 
till the scale L cuts the proposed star on the projection ; note 
its declination on the scale and set the index M to the same 
degR-e on the segment K, when the index will point to the 
star, which, if the adjustments have all been correctly made, 
will be seen through the sights P, O. 

Example.—^To find the stfir Aldebaraji; look for Aldcbaraii 
on tile projection, bring the scale L to ent it, and you will find 
it against 16° nortli declination. Set index M to 16° IS. P., and 
look along the edge of it, or through the holes P, O, and you 
will see the star. 

Problwm 4. Having observed a star in the heavens, to find 
it on the projection. 

Set the cone as accurately as you can to the day and hour, 
then turn the declination segment round, and elevate the index 
till you can see the star through tlie sights P, 0. Note the 
decliiifttion et the segment K* cut by the index M, and against 

degree of- the scale you will find the star on 

can be found, you may then conclude that 
a new star. 

. the moon, of a planet, or a 
time to time, and their ap- 
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Problem 5. To find the hour of the day by the sun. 

Turn the segment K, and elevate the index M, till the sun 
is seen or shines through the sights O, P, and the scale L will 
point to the hour and minute on the circle E F G. 

Problem 6 . To find the hour of the night by means of a 
star. 

Direct the index M to the star, so as to be seen through 
the sights P,0 ; then laying hold of the scale L, to keep it in 
that position, turn the^.c^j|,e till the star on the projection is cut 
by the scale, when tlu^^y ^ihi^naonth' on the circle at the 
bottom of the cone wiu^ with the hour and minute 

on the circle E F G. 

This instrument, though not capable of extreme accuracy, 
might, by means of careful workmanship, and tlie addition of a 
small telescope, be made sufficiently so for finding stars in the 
day time ; but such a one as that now described will answer 
all the purposes of a learner, and enable very young people to 
acquire a correct and extensive knowledge of the stars in a 
very short time. 

The surface of a cone lias been adopted for the projection, 
in preference to that of a globe or planisphere, having been 
1 ‘oimd, after repeated trials, the figure best suited to the nature 
of the instrument. 


An Introduction to the Comparalive Anatomy of AnimaU^ 
compiled with constant reference to Physimogy^ and elu¬ 
cidated by twenty copper-plates. By C, J, Cams, M.D., 
&c. Translated from the German, by R. T. Gore, Mem¬ 
ber of the Royal College of Surgeons in London. 

Ip we except Sir Everard Home’s splendid work on compa¬ 
rative anatomy, we have no original treatise on that subject 
which deserves notice; and even Sir Everard’s lectures must 
rather be considered as a series of essays on detached parts 
of that branch of science, than as a regular and systeiQatiG 
view of it. We have long been acquainted with t%:wOfk of 
Dr. Cams, and have always considered it as a kbctl&us' knd 
accurate epitome of the principal facts and autborit^a 14 
the study to which it relates. From the in^||epae fie^^ bf 
inquiry which it embraces, it is nepf^rily cbn^lic^^^^ 
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Cimf0>Taiime Value of Fuel, 


in some places a little obscure, but it is entirely free from 
those speculative and hypothetical wanderings wnich are too 
characteristic of the German school of physiology; and 
though it contains some systematic notions in wnich we cannot 
acquiesce, and a few new words, not the most harmonious in 
the world, it may very safely and properly be recommended 
to the student as a text-book, and to the proficient as a work 
of reference. The plates by which it is illustrated are upon 
an economical scale, sometimes rather too small to be distinct, 
but they are otherwise accurate and carefully drawn; and 
we are aware that it is impossible ^ ^bviate these objections 
without incurring such probably render 

the work inaccessible to *t);^^ fox' whom it is princi¬ 
pally compiled. ' 1 

Mr. Gore has assiduously and faithfully executed the 
difficult task of translation, and has added no inconsiderable 
quantity of new and important matter in the form of notes, 
rendering the English work more complete, and upon many 
points much more satisfactory than tlie original. 


Experiments to determine the Comparative Value of the 
principal varieties of Fuel used in the United States, and 
also in Europe, cmd on the ordinary Apparatus used for 
their Combustion, By Marcus Bull. Philadelphia and 
Loiidou, 1827. 

The population of London and its immediate environs may 
be estimated at about two millions, and the annual con¬ 
sumption of coals within the same district docs not fall far 
short of two millions of chaldrons, or seventy-two millions 
of bushels. Of this prodigious quantity of inflammable 
matter, a very considerable portion escapes combustion, and 
lodges in the form of soot in our chimneys, or is vomited forth 
to contaminate and cloud the atmosphere of the metropolis: 
so great is this loss, that independent of the mere advantage 
of getting rid of smoke, its prevention is an important eco¬ 
nomical problem; and though the rage for smoke-burning 
has pawed over, we are quite certain that the subject still 
dnMye# the most serious attention, being convinced that, of 

in the ordinary processes of warming our 
housej^^d cooking food* e,t least one-third is uselessly 

and mi^ht, be saved by a more economical 
ji[f|iKitifi 9 L‘'^nstrqction of common grates and fire-places, 

- experiraep^, therefore, i? 
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relation to these matters, deserve notice; and though much 
of Mr. Bull’s essay is not applicable to our case, it contains 
a variety of interesting facts and information: his experiments 
appear to have been very carefully conducted, and should 
be consulted by all those who are engaged in similar in¬ 
vestigations. 


Meteorological Essays and Observations, By J. Frederic 
Daniel], Esq., F.R.S. Second Part, 1827. 

Wk hope to be able in' our next Number to enter into a 
detailed examination pf the subject of Afr. Daniell's inquiries; 
at present, therefore, our object is merely to announce the 
second edition of his valuable and laborious essays, and the 
publication of the present second party in which, for the con¬ 
venience of those who possess the former edition, all the new 
matter is collected. It includes the following essays:— 

1. On the Trade winds, considered with reference to Mr, 
DaiiieU’s theory of the constitution of the atmosphere; in a 
letter from Capt. Basil Hall, R.N., F.R.S. 

2. On evaporation as connected with atmospheric pheno-> 
mena. 

3. On climate, considered with regard to horticulture. 

4. On the oscillations of the barometer. 

5. On the gradual deterioration of barometers, and the 
means of preventing the same. 

6. Addenda and notes—^among which will be found a 
valuable table of the elastic force of aqueous vapour, calcuf 
lated by Mr. Galbraith from the experiments of Dr. Ure, by 
the formula of Mr. Ivory, 


Philosophical Transactions of the Royal Society of London, 
for the year 1827. Part II. 

The following are the contents of this Part of the Society’s 
Transactions:— 

On a new form of the differential thermometer, with some of its 
applications. By William Ritchie, A.M., rector of Tain Academy. 
Communicated by J. F. W. Herschel, Esq.. Sec. R.S. 

On the structure and use of the submaxinary' Odpriferous gland 
in the genus Crocodilus. By Thomas Bell, E8qM'F'l4f 
Communicated by Sir Everard Homo, Bart, Vrp.R.Sv^ ' ^ 

On the permeability of transparent screens of 
of radiant heat. By William Ritchie, A.M., rector^uf 
^emy. Cpipiqumcatsd bj J. P. W- 
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On the derangement of certain transit instruments hy the effects 
of temperature. By Robert Woodhouse, A.M., F.R.S., &c. 

On some of the cumfk>unds of chromium. By Thomas Thom¬ 
son, M.D,,F.R.S, L. aiid£., Professor of Chemistry, Glasgow. 

Rules, and principles for determining the dispersive ratio of 
glass; arid for computing the radii of curvature for achromatic 
object-glasses, submitted to the test of experiment. By Peter 
Barlow, Esq., P.R.S.,Mem. Imp. Ac. Petrop, Stc. 

On the change in the plumage of some hen-pheasants. By 
William Yarrell, Esq., F.LS. Communicated by William Mor¬ 
gan, Esq., F.R.S. 

On the secondary deflections produced in a magnetised needle 
by an iron-shell, in cdnsequence of an unequal distribution of 
magnetism in its two hran'whes. First noticed by Captain J. P. 
Wilson, of the Honourable East India Company’s ship Hythe. 
By Peter Barjpw. Esq., F.R.S., Mem. Imp. Sc. Petrop. 

On the difference of meridians of the royal observatories of 
Greenwich and Paris. By Thomas Henderson, Esq. Commu¬ 
nicated by J. F. W. Herschel, Esq., Sec. R.S. 

Some observations on the effects of dividing the nerves of tlie 
lungs, and subjecting the latter to the influence of voltaic elec¬ 
tricity. By A. P. W. Philip, M.D., F.R.S. L. and E. 

On tji6 effects produced upon the air-cells of the lungs when the 
pulmonary, circulation is too much increased. By Sir Everard 
Home, Bart., V.P.R.S. 

Theory of4h& diurnal variation of the magnetic-needle, illus¬ 
trated by experiments. By S. H. Christie, Esq., M.A., F.R.S. 

On the ultimate composition of simple alimentary substances ; 
with some preliminary remarks on the analysis of organized bodies 
in general. By William Prout, M.D., F.R.S. 


A Practical Treatistc on the use of the Blowpipe in chemical 
and mineral analysis; including a systematic arrangement 
of simple rmnerals,, adapted to aid the student in his pro¬ 
gress in mineralogy^ by facilitating the discovery of the 
names of species. By John Griffin, Author of Chemical 
Recreations. Glasgow, 1827. 


pERPOEMiNO with the blowpipe is something like playing 
upon tte fiddle-—looks mighty easy, but for its perfect 

^ combination of skill and dexterity 
confer. We are disposed, therefoi'e, 
of those essays upon the subject which pre- 
beginner in the actual use of the instru- 
how he is to puff out his cheeks, breathe 
valve of his tongue, antikeep up a 



perpetual'Stream through the nozzle of the tube; all which 
19 much easier described than done,, and is entirely matter 
(Si experimental acquisition, more eksily attained without 
than'with the usual msti-uctions. In the little work before 
us, all these matters are passed over with fit brevity, and 
the attention of the student is chiefiy directed to the appear¬ 
ances which difiererit substances exhibit before the blowpipe, 
and by which minerals may be distinguished and classed. 
The liistory of these consulate the bulk of Mr. Griffin’s 
duodecimo, being preceded only by a few remarks^upon the 
different kinds of blowpipe, respecting which we have merely 
to observe that justice is not done th Miv Newman, who 
first suggested what is here called Dr. Clarke’s blowpipe 
indeed elsewhere the author seems a liMle angry with Mr. 
Children for recommending Mr. Newman’s apparatus. We 
observe, moreover, that no notice is taken of Mr/Newman’s 
and several other papers on the blowpipe, which have ap¬ 
peared in the old series of this Journal; nor of Dr. Clarke’s 
original Essay, published in tlie second volume of that work, 
from which, ana sundry other symptoms, wc conclude that 
Mr. Griffin is a pupil of Dr. Thomas Thomson. .B^this as 
it may, we bear him no malice, and very conscfie^tiously 
recommend his book to tlie mineralogical student, as a 
valuable and clear epitome of what relates to.the behaviour 
of substances before the blowpipe. 


Circle of the Seasons, and Perpetual Key to the Calendar 
and Almanack ; to vdiich is ^ded the Circle the Hours 
and History of the Days of the Week, bein^a compen~ 
dious llluslration of the History, Antiquities, and Natural 
Phenomena of each Day in the Year, London, 1828. 
Small 8vo. 

The title of this book may lead our readers to suspect it as 
an interloper among works on science.; but it touches upon 
many points of scientific inquiry, and upon botapy ejapecially, 
and is compiled with so much evideut^T(p^"’ ‘ '* 
as to merit recommendation. The 
each day are recorded, by which we-.^ 
of many worthy persons and curioui 
also a brief natural history of each dpy 
notices of the plants wiiich on an avers^' 
to fade, and of the birds which, 
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do4. (jonvcrsationa pn the Animal Juconomy. 

The merits of t\ie desc^^ive poetry, which is thickly inter¬ 
spersed, we leave to otipr critics. Those who are d^estined 
to live in the ‘‘ fuiigi^us teiiebrosity’* of this smoke-satu? 
rated metropolis, and to breathe an atmosphere ** sated with 
exhalations rank and fell,*’ care little about the first peeping 
• forth of the modest snowdrop, or the early bursting of the 
golden crocus; but such as reside in the country will be 
to have their attention pleasingly directed to the suc¬ 
cessive products of the field, fiower-garden, and the 
green-house. 


« 

Conversations on the Animal Economy, By a Physician. 

2 vols. small 8vo. London, 1827. 

Wk have more than once expressed our opinion on the sub¬ 
ject of conveying information to young people in the way 
of Conversations,” which in the present volumes are car¬ 
ried on between Dr, A., Harriet, Sophia, and Charles; they 
are at once instructive and amusing, and evidently the pro¬ 
duce of one possessed of much information upon the subjects 
discuss^, und, what is more to the point, of the art of 
pleasantly ^nd intelligibly conveying it. 

The Conversations open with an account of the coverings 
or integuments of animals ; their arrangements by systematic 
writers are then adverted to, and a short but useful descrip¬ 
tion is given of the varieties of mankind, as enumerated by 
Blumenbach and illustrated by Camper. The bones and 
muscles form the subjects of the fifth and sixth conversations ; 
they are CCT^isely described, and with sufficient accuracy. 
The brain and nervous system and the organs of sense are 
next talked about. The doctrines of phrenology are fairly 
explained; and in the conversations on smell and taste, 
vision, hearing, and touch, the anatomy of the respective 
organs, and their varieties in the different animal tribes are 
^eated of^ the dulness of the details being relieved by phy- 
l^kigical illustrations. The remaining conversations are 
occupied j^GOunt of the principal functions of 

organs chiefly concerned in their 
%ties of teeth and stomachs are here 
ictures of the heart and blood-vessels, 
lation and respiration. The prodiic- 
lal systems is then noticed; and the 
iding conversation is employed in the 
~ phenomena of growth and decay. 
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We have thus briefly stated the ^tents of these volumes, 
which are further illustrated by njpierous woodcuts and 
several plates; and are perfectly ready to commend the 
performance as an extremely useful and proper book for 
young persons, but notj in our opinion, of both s^xes: we 
should have been better pleased if Harriet and Sophy had 
been replaced by William and Thomas; for we cannot 
fancy the subjects here discussed as quite fit for young ladies. 
Boys, on the contrary, ought to know much more of these 
matters than they commonly do; and for conveying such 
information in a pleasing and familiar, yet neither vulgar 
iior superficial style, this compilation Seems perfectly appro¬ 
priate, and will, we trust, find, as it ought, a numerous class 
of readers. 


Notice of a Npw Genus of Plants discovered in the Rocky 
Mountains of North America by Mr. David Douglas. By 
John Lindley, Esq., F. L. S., &c. &c. 


Upon his journey across the rocky mountains in Apfd 1827, 
in latitude 52° N., longitude 118'’ \V„ at an estimated elevation 
of 12,000 feet above the level of the sea, the attention of Mr. 
Douglas was attracted by a brilliant purple patch amidst the 
surrounding snow. On approaching it, he was surprised to 
find that the colour which had arrested his eye was caused 
by the blossoms of a little plant, from which the superincumbent 
snow had not yet melted away. The wcll-knowh Saxifraga 
oppositifolia immediately occurred to his recollection, and he at 
first imagined he had either discovered that species, or one 
nearly allied to it; bat upon a closer inspection, he per¬ 
ceived that it was no Saxifraga, but a genus apparently new. 
Specimens having been submitted to me for examination^ 
since Mr. Douglas’s return, the following description has been 
drawn up:— 

The plant forms a thick tuft 

branched stems, the lower of which are^WiHillHHiiiillisr’. 
tent decayed leaves and fruit of previousj 
are round, bright purplish brown, covered 3 
branched, short hairs, and densely clothecfi 
leavea. Th^ leaves are a dull glaucoU|y^^j 




linear, obtuse, about live lines lon*^ and thrctxiimrtors of a 
line broad, so closely covered with hairs like those of the 
stem, lliat the whole epidermis i-: hiddeti. Their veins are 
concealed by the hairs; but if the latter are removed, they 
appear to consist of a thickened mid-rib, and a few nearly 
simple spreadiiiff vonm primarim. Tho flowera proceed from 
the axillae of the upper h?avcs, from three to six on each little 
branch ; at first they are sessile, but their foot-stalks subse- 
qutnitly lengthen by degrees until tho fruit is ripe, when they 
are from lliree-c^uarteriS of an inch to one inch in length, and 
covered with the same sort of Iiairs as the leaves and stem. 
The calyx is hairy in like maniior, obconical, angular, wilh 
five equal erect narrowly triangular teeth, about the length of 
the tube. The corolla is of a vivid purple colour, infundihuli- 
form, wiiolly doslitule of ])uh('sccnce; the /»/><' is a litlks 
ventricosc and rather longer tliuii the calyx, its whole length 
being about three linos; llie Ihnh is spreading, fivc-purted 
with cuueate, oblong, oliiiiso, segments; the orilice is guarded 
by live transversely linear calli, placed under each sinus, and 
corresponding to the same number of external depressions 
of the neck of tho tube. 'The anthers are linear oblong, 
nearly sessile, oppositi* liie segmculs of the corolla, and a liUle 
enclosed within the tube. The or.arium is superior, of an 
obovatc figure, oiie-celhd, with a central, free, fungilliform 
placenta, the lower edge of wliich has li\e to(*th corresponding 
to ail equal n amber of j)ellato OYula; tho is filiform, as 

long as the tube of the corolkij and continuous wilh tho 


ovarium; stigma, a minute depressed cup, Tho capsule is 
of a cnrlilagmous texture, surrounded by the persistent calyx; 
one-cclled, witli five recurving vab.es; the seeds are two, ]>eltate, 
oblong, convex on the outside, concave in the inside, dark 
brown, covered closely with minute dots or depressions; four 


only having been found, their internal organization iuis not 
been 

lieijivHW fi^nat, with the exception of the interior of 

of the ])lant is tleterminable: 
jjjp gjgp lllfeotfe it is referable to Primulacem, of which it 
Ihe ^^nkiiacters. Tn fact it is closely akin both to 
From both these genera, however, 
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its ovarium which exhibits the greatest instance ol' reduction 
of ovula yet known in the order, and its dispermous capsule, 
with oblong concave seeds, readily andessentisilly distinguish it. 

1 have, therefore, named it after its indefatigable discoverer, 
whose active and successful researches in its native country, 
richly entitle him to the distinction. 

DOUGLASIA. 

Nat, Onn. Primiihcea'; inter Pninulatn et Anflro-^acrn. 

Ca/t/x obconinis, anguliihis, Corolla iiiruiMlibularis, tubo >cn- 

tricow), limbo piano O-pailiio, l.nicc* c*allo liiicari "iib utroijoo sinu. Ovarium 
unilocularc placentn ceritrali libera pediceDatu tuiipillitonni, nmrgin« 5-dcii- 
tato; ovula 5 dcntllm-^ placenfm oppo'.il.i, Cai,Hula vc-'til.i, uniloc-uliris, 
S-valvU. Seimna duo cfmca\a «.rrc>l)iciilata.—CJ.i-'ipus mffruiu'utumn (Ame¬ 
rica) borealis), foliw inUivtsiSj pubo rigiiliiramusd, llonbus axillaribus ao/i- 

Sp. 1. Dovtjlasia vivulis. 


A Description of the Anrora Borealis seen in London on the 
Enemntj and Night of the 'Z\^th <tf Septemher, 1827 ; v'itk 
Critical Jhmarks upon other Descriptions of the same, and 
2 )rcvions Appearances of the Meteor, hofh in the Northern and 
Southern Hemispheres. Jly E, A.'Kendall, Ksq., 1*’.S. A. 


On the evening and night of the 25tli of September last, the 
hori'/on of the metropolis, toward the nortii, ami toward the 
north-west and (he north-east, exhibited ii remarkable display 
of the meteor or ]>hcnornenoii called, after lluj exaruj)](i of the 
Italian phiiovsopher (iassendi, Aurora llorealis. 

The w'calhcr, for many days preceding, liad been mild, 
witli alterinile sunshine, clouds, and showers. The >vind had 
been generally in the w<‘sl mid south-west quarters j though 
on the 18th and 19th it anus in the north-west, and on the 
20lh in the north-east. 1lie barometer, at three o’clock in 
the afternoon, had stood at from 30° 40' 20^, to which 

latter height it had descended on the 20j^i^^ndt vfroni that 
day to the 25th, it liad remained at 2^^^ 
thcrinorneter, at the same hour, between 
20th, had ranged between 65“ & and 59® ^ 
the 25th, at 59° (>, with the wind 
sky, toward the zenith, on Ute evpnffig 
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tially clear, nnd partinlly covered with shifting clouds. On 
the north, and on the west luul east of north, heavy and 
stationary clouds blackened the wliole horizon, to an elevation 
of more than live degrees ; and the sunthorn hemisphere was 
dark with dark clotids IVom the horizon to the zenith. 


I. By some, llio Viironi was seen from the (tine wlicn Ihc 
sun was set; I>ut ilu- first appearance in the heavens, which 
attracted the iittenl.ion of (he pri!stMit wrih'r, wlioso situation at 
the moment shut out from him tlie Itorizon ujion all sides but 
the west, was that of a certain breadt h of red or copper-colourcd 
light, orofliglil of a colour nearly ri'sembling that reflected 
by ail onlimiry conllagration of buildings, ])ointing ujovard 
from the wijst. I’lie colour, indeed, was dissimilar from that 
which is usual upon (lie occurrence of a fin* on a. cloudy 
night; yet, in the idw'uco ol any other iriunediate explana¬ 
tion, he should /lot have hesitated so understand it, except 
for the figure within aliicli n wa.' circnniscrihed, and which, 
instead of being dilfusive, and Ic'S and h'ss conspienons toward 
its extremities, or rouiuied in its outline, like masses of ruddy 
smoke, had the peculiarities of an equal breadth, rectilinear 
sides, a square trip, aiul sharp outliiu^s. lls height was con¬ 
tinually increasing; hut not even that phenomenon, nov even 
the curve to the eastward, across th(‘ he;tu.‘nr>, and which it 
pniscntly hegau lo add to its liguri', were sqipearauces iihno* 
liitely to dissipate the illusion of (he evi-stenee of a fire; and 
it was scarcely, therclore, till this hreadtli of colour, throwing 
itself entirely over the liemens, and descending, at its pro¬ 
jected extremity, towarrl the east, formed an arch, of which, 
porlmps, the elevation was seventy degrees, (whicli was 
not the work of many ininnles, the motion, at the same 


time, being \isihle, hut of moderate rapidity,) that its real 
character of a jnatiU^}»hcnoinenou distinctly impressed itself 
upon present writer, its oliserver. AV'^hilo 


this 



^l|p?|:jWeeding, the road which he was pur- 
fgm hun more into view of tlie north-western 
horizon; and, then, the light in the north, and to 
north,'which, from htihind the clouds that lined 
fieemefd tike the light of a rising moon, or of the 
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breaking (lay, together with the vei’ticnl projection of mys of 
light, beneath and above the arch, removed every doubt as to 
the cause of the; ap[)earance, by demonstrating its connexion 
with an Aurora Borealis. 

It was now about a quarter past elevem o’clock. The sky, 
beneath the knver or inner edge of the arch, was clear and 
sttir-ligl\l, aji(t. through the coiitnist created by the ruddy 
colour placed against it, appeared of a li\ely Idue. 1’he upper 
e<lgc of the arch, in tlie ira^antiine, was relicvtsl only by the 
dark gray of the clomls, vluch, with more or less continuity, 
overhung tlie upper port of the hea\cn.s. Ihil These latter 
were now dispersing; the eioudl(!«^ /onllh, which presiailly 
ufierwards disclosed itself, was now’ progressi^elyUnd swiftly 
preparing; and, as the clouds rnovisl ami ll(‘d, tlu; outlines 
of th(' arch hjst their sbarpni'ss, the (‘oionr cliaiiged, from 
tliat of tire or of copper, U) sometlihig more or less of purple 
or of the rose; it spread itself in the \apour, and with the 
\apour vanished. 


IT, But this was only the envunn of the stage, behind the 
[olds of which the true scene had hs existence. This latter, 
still concealed, to a certain and uniform height, by a j)araj)et, 
as it w(;re, of dark and miliroken clouds, consisted, lir.st, in 
(he ground of white light, already di;.srribed as rt^sembling that 
of a sky in the midst of wliieh clouds shut out ihe disk of the 
moon, or mtherthat in which the rising sun is just about to 
ap[)ear; and, secondly, in a range oCoolurnns, or Ibuut.tins, or 
jets of light, more coloured than the ground, which, rising from 
behind the ridge or jiarapel of clouds, ami from and in the 
midst of the wluLeii^ht, formed, together, not the hguie which 
would ha\c been produced liy their nnilbnn convergence 
toward the zenith, but oiu; which bore some resemblance to 
that assumed by the slicivs of a fan, oi 'S^tijl more to the appear¬ 
ance of stalks in a flower-basket, or in ^ For, 

in this jnanner, the column, which, in 
called the central one, and which arose in'the 
vertical, and tlierefore jjrojeclcd toward thezeiiith ; 
which extended from it upon either side, that is, fdt 
w^est or toward the east, gradually inclined more, an 
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toward the horizon on their respective sides; and, as to the 
outer columns on the east, inclined, not in rectilinear figures, 
but in curves move or less decided. In these columns or 
coruscations several particulars were to be remarked. 

1. That, within the space of from one hour to tAvo, the 
whole grouj'i appeared to Iraverse the horizon together, from 
the west of iiorih lo the east of north, as if upon one movable 
base, or as if the source of their appearance became gradually 
exlinustcd lo the Avest of north, and grew' gratlually into acti¬ 
vity u])on the (?ast of north ; allernativ(‘s of explanation, how¬ 
ever, Avhich might materially atfcct the theory of their pro¬ 
duction. During the whole change, in the meantime, the 
north preserved its s[)Um(Ioiir, appearing uniformly as the 
focus of the lire, or as the pivot of the machine, or as the well 
from which all else Avas su[)plie<l. The change consisted in the 
sippcaraiice of columns, of more or less magnitude, stroiigtli, 
and brightness, more or less advanced from the north tOAvard 
the west, or from the north toward the east; but the north, 
during all this variation, suflered no other change than this, 
that whereas, in the beginning of the e\ening, the greater 
portion of the cohimns rose to its west, while, in the latter 
part of tluj night, the gr(^ut.er portion arose to its east. Hut, 
bcsid(\s this general couiigurution, and this united motion of 
the meteor, there avus to be observed, in the several columns 
tliemselves, both 1 lie variations of colour Avhicli distinguished 
one from anoth(‘r, and the irregular ami indepemient move¬ 
ment of each, ahvays in the direction of its lenglh or altitude, 
and situate in the interior, ns it Avere, of its body; and also 
that pi'culiarity of form Avhich distinguishes these coruscations 
from all other Uuniuoiis appearances. 


2. The colours of the columns, iu that part of their height 
which is nearest their base, and Avhere, as a ground, they Iiad 
only (he white. JighU of the horizon, by Avhich, and by their 

motioot 


l^jjperhaps, be added, by their vividness, 
is a point upon Avhich the Avritcr 
iWj^'^;)hbsitation, and Avith respect to the more 
which he could like to enjoy a second 
of'folding the phenomenon. Tlie variety and 
And the terrible grandeur, of the colours 
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exhibited in the Aurora Borealis, is the constant theme of 
spectators and naturalists ; and, upon the late occasion, an 
observer, apparently of more regularly sci(*ulific habits of pur¬ 
suit than himself*, has particularly insisted upon a column, of 
a violet colour, rising west of north, and the phico of which he 
thinks corresponding with that of the nunjnffic jjoU ; a coinci¬ 
dence from which, as it. may seem, lie would believe a conlir- 
mation of the maffnetic theory of the jivoduction of the Aurora 
TO be obtained. In setting down the present description, the 
writer tasks himself to tlio most faithful description of what 
he actually stnv, and suppression of all desire to support or 
condemn a theory, of which liis mind is capable ; and liy those 
rules, therefore, the whole statement will he guided. His de¬ 
scription already diflers from that of some of his fellow-wit¬ 
nesses, as will bi; expressly considered below; but he con¬ 
fesses that while, in point of persuasion, he much inclines 
to the idea, that all ihe light displayed by the Aurora is in 
itself white, ami only tinctured to the eye of the spectator by 
the atmospherical medium through whidi it is seen; and 
while, with respijct to all those ileeper colours, tvhether crim¬ 
son or purple, or blood-colour, wliicli appal the superstitious, 
and are ilescribcd by the picturesque narrator as exhibiting 
the terrible in mailers of vision, he judges it supposablc that the 
w'hole machinery consists in the same iutor[)Osition of vapour, 
near the horizon, which so often gives to the sun and moon 
themselves the appearance of being coloured like blood: 
while, therefore, he still adheres to his 0 [)inion, that the 
colours ascribed to the Aurora arc wholly extrinsic; and, to 
borrow the words of a sciinititic wTiter, “ ilependcnt upon the 
medium through which tlicy are s<ien he is obligcfl to 
acknowledge, that it did apjicar to him, that the several co¬ 
lumns, in trulli, were yel variously coloured, of pale, but bright 
and [ile’asing colours, from a pale yelloVv to ft pale pink and a 
pole violet, and this in the direction of their length,— 

a phenomenon which wholly excludes,columns 
and their colours, the influence of an interposing n!ie$dSb»-vjthe 
effect of which would be perceived horizontally,- 
whole range of columns, or part of the range, 

* Literary Gazette, Sept. 29, I82yt ‘ 
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ticaliy nor obliquely, according to the direction of each column, 
and within the limits of its sides. He confesses, also, that he 
did take notice of the pale, but bright violet-coloured column, 
distinguished also by its breadth and height, and situated to 
the west of north; bat which column, he is surely right in 
adding, ultimately moved, with those next to it, toward the 
north. He distinctly and pointedly observed, at the same 
time, that the columns which stood due north were always 
white, and that the colours of the other columns appeared to 
strengthen in proportion as they were distant from the due 
north, either west or east; and he came to a fixed conclusion, 
while the phenomenon was under hi.s eye, that, to "his judg¬ 
ment at least, the sirength of the fire, so to say, was in that 
point of the horizon which lay due north ; and that there was 
a diminished brightness, with u proportionable increase of 
colour, to the right and left. 

3. As to the separate movements of the columns, these, in 
the first place, were quick, and forced upon the eye, while the 
movement which gradutilly deployed or advanced the right 
wing of the celestial arm, and gradually contracted or with¬ 
drew the left, was slow, and perceived only by its results ; and, 
in the second place, while these latter were parallel to the 
horizon, the former were either vertical, or in the oblique or 
curved direction of the bodies of the columns. lint this 
motion consisted either in vibration, or in irregular but alter¬ 
nate projections and contractions; and the motion of each 
column, as has been said, was independent on that of others. 
Rarely two adjoining columns were in motion at the same 
time. Almost always the moving column or columns were 
seen to start from tlie midst of others, which, for the time, 


were quiescent, but which had had their turn before, and 
would presently have it again. What eminently struck the 
writer, however, the internal motion of that to which he 
cannot another name than that of the ap- 

pac^ kBBP^^p6rial of the columns. It seemed to him as 
if of each column or coruscation was itself com- 

lines of luminous matter, arranged in the 
tyiiliPn 'of the column, and every one of which was separately 

mqyements similar to those of the entire 
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column, or '«ntire bundle of lines ; or as if the whole column 
were like the stalk of a plant, and filled with upright and 
luminous fibres, or like a skein of thread, drawn \ertically or 
obliquely, and of which each particular thread should have 
particular motion in the direction of the whole; or (’fthai; 
he thought the comparison which proclaimed the very nature 
of the material of the columns) like fbuntnins, or jets of water 
in the sun, in which every particular jjurticle should be 
moving in the general direction of the Jet, and yet each moving 
and shining for itself. 

4. And this apparent nature of the subslance of the columns 
or coruscations allies itself to what linally regards Ihern; 
namely, their Ibrm. Tn this flescripfion , I hey have hitherto 
been spoken of by the name of columns or pillars ; and Ihe 
similitude, whicli that name suggests, is justifKMl by the general 
figure of all the lower part.-' of their l)odies, which, unlike the 
figure of rays of light on the one hand, and unlike that of 
flames of fire on the other, is a tall or lengthened object, of small 
comparative dianiettir or l)ieadlh, and of which the sides con¬ 
sist in right and nearly parallel lines. I3ut, by the English, 
these columns, pillars, or corusciilioas, wore ancumtly called 
so many burning spears; and they have also received (he 
names of streamers and pencills *, which two latter, in the 
history of appurtenants of war, signify long and narrow, 
and pointed banners or flfigs. Their similitude to flags is ex¬ 
cusably fancied from their quick, capricious, ami irregular 
motions; but their likening to “spears,"’ is that which may 
claim to be thought the most felicitous, as to the true concep¬ 
tion of their form, as it is also that, Ihe idea of which contri- 
hutes to render the phcnoinonon the most fearful in the 


* PaycKLi.s.—PoTiciUs, or Hasfjes for horsemen, must ho a yard and a 
tiuKe lonf;.’* Ilarlciun MSS., cited in an intoresting ^od valuable essay on the 
liann(‘rs used in the ICnt^lisli army, from the Coni|uei|yib the reii^n of rZunry 
VIII.” By N. H. Nicolas, F.S A.—Oct. 1, 

** The Pensell, or Pennoncelle, was the being a 

long narrow flag.”—M eyricjk’.s Anciext Akmouu.. 

Streamru.—A Streamer shall stand in the the 

forecastle, and therein bo put no armes, but a man's conceiit 
may be of the lenglhc of twenty, foity. or sixty yards; aivd it is 
as a guydhomme or sfjindardi*,”—llAnLEl \N M.SS. • ■ 'f- 

An item, in a bill of paicols,charged lo the f^aii of Warwick^ fn 
sists of ** a great Strcmuur for the Ship, of xl yerdis lenghth; viij fn ; 

brede.”—BANNfeR8 USED IN THE English Arhy, &c. V :• f - 
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survey of ignorance and superstition. But the .speA»**shape 
is descriptive, because the coruscations, unlike: rays of light, 
and unlike flames of fire, have neither the obtuse figure of 
a pyramid, nor the acute one of an obelisk, upright or re¬ 
versed ; but, after rising, through almost their whole height or 
length, of an equal or nearly equal diameter, terminate in a 
point which is formed, not of right lines, like the point of a 
dagger, but of curved lines, so as to form the rounded point 
of a spear, or that figure which is so familiar to botanists, 
as spoken of spear-shaped” leaves. A ray of light, in 
whatever direction it is thrown, broadens, with right-lined 
sides, from the first point of its departure, to tlife furthest 
stretch of its nrojection; a flume of fire points uniformly 
upward, with the same regularity of form, excepting only as 
it is liable to undulalion from tlv? motion of the atmosphere ; 
but, the columns, speiirs, streamers, or coruscations of the 
Aurora Borealis, have no form but that under review. 

5. About half-past eleven o’clock, or newer to twelve, 
several powerful columns shot toward the zenith; while, to 
the (*ast of north, pthers were at once curved in their form, 
and projected in an angle of about thirty degrees with the 
hori/on. But while, upon the west of north, the sky, above 
the ridge of clouds, was entirely clear, so that, there, the 
columns .played upon a ground which, formed a slight con¬ 
trast-wiUf'themselves, here, the clouds Avere still heavy, and 
the columns behind them apj^eared, in consequence, of a fiery 
red, deepening as they approached the outer edge of the whole 
display, at which u as tlie sharpest outline, contrasted in the 
distinctest manner with the dark sky. The light upon that 
side called to die mind of the Avriter the “ dunnest smoke of 


IjcH,” of Macbeth ; Avhile, as to its outer line, as seen from the 
east end of Pall-raall, the sides of the stone spire of St. Mar¬ 


tin’s church, which rose to the eastward of it in the sky, were 
uot,. 1 iap^^^||||||y 3 ^|^!^iicd ; the dark intervening sky affording 

hot equally so, upon account of the 
of even the obscured columns., But, in 
of this columnar, or spear-like, and main part' of 
permitted to add, that, in those tapexing 
their motions, (though the comparison 
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may stilMSe sufficiently remote and fanciful,) it was ea^y to 
discern the origin of their having been resembled to weapons 
of war; that is^ to the spears of an urtny, raised, lowered, laid 
at angles, and gleaming, glittering, crossitig, and clashing in 
battle. And equally, too, from their quick, varied, and sepa¬ 
rate, and, as it were^ whimsical motions, might they reasonably 
receive, in their milder displays, and in moments of more 
peaceful and cheerful association, the very different name of 
merry dancers! 


III. Though, as will presently be found, it is the ruling 
idea of the present writer, that the Aurora Borealis is a single 
object, its appearance, whim iiiniiodilied by tlie accompani¬ 
ments of clouds or fogs, being mcr('1v Ihnl, of its own corusca¬ 
tions, playing in the free iX()}ins(*, y(^l for the puiposes of 
analytical description and ronlcmphiUon, it is here thought 
convenient to divide it info the throe parts in which, through 
the temponiiy and accidental intervention ofllio coloured arch 
before-mentioned, it appeared in the night now in recollection. 
These three supposititious purls, tlion, may be underst^gd as 
follows: first, the arch, belt, or band which was teiniiorarily. 
thrown across the heavens; second, the main body of the 
coruscations below the arch; and third, the coruscations above 
it, and in or near the zenith. It is of the.se only that it remains 
to speak. 

It was not till about midnight that the zenith itself (vi'iiiiid),' 
howi'vcr, formed the soutluirn boundary to this part of th^’dis- 
play) became the scone of a class of aj)|)earanccs, difffe^qg, 
indeed, essentially, in their form-;, from those in the hdrizon, 
but closely connected, as it may la; believed, with all the ma¬ 
terials, and all the movements, ol* these latter. The zenith, at.^ 


that hour, was cloudless, and respiendent with stars, and 
the air was freshened by a gentle breeze'the south. 
Between the earth and the stars above, thctnjlililjfil^^ 
intervening vapour, and nothing, thercfoR^^H^n||^^fi^ 
spherical fluid which eludes the sight. 
s^iam, if such only it was, coruscations 
tifitrally i^booting, of which the appearance was, that'iifbVeN ’ 
8p7e^1^^<^ion of the vault of heaven with 
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sheet of thin, gauzy, white, or yell6wifih-white, and nebulous, 
or cloudy matter. To the \Yritcr, this superior portion of the 
Aurora, though not the most lustrous, and, therefore, not the 
most striking of the whole, was yet by no means the least, 
interesting and-inviting to attention ; for, here, as it appeared 
to luin, the materiid and the niamier of operation of tlu' 
meteor were brought lamrer to the eye, and exhibited witli such 
a back-ground (the starry heaven.s) as gave a transparent T w 
of the same matter as that, which, (as he thought,) s(,en ver ¬ 
tically, and ill the horizon, apjieanid comparatively, least, 
opaque. The transparent medium, however, aho\e, through 
which, even when shook i'll- ^il>raling, and even when w'hitened 
with light, the stars were alw*n)s seen in more or les? right¬ 
ness, was now in contimnd motion; or, meteoric light .vrmatter 
was confiimally, though inegularly, and as it were, playfully 
shot through it. The illumiuatcd substance (whether tiie 
atmo.spherical fluid, reflecting the light of the meteor, or i*je 
luminous body of the rneU'or itself, Imt probably the bit,orJ 
was incessantly discovering itself in diflerent places; now iiere, 
now there, now bright, now dim ; but far less in a manner, or 
with an fqipearance, to lie compared with lightning, than with 
such as res{!inblod tlu^ changes of rippk'. upon the bosom of a 
wide-spread w'ater, when a variable brei'/e blows over it; first 
in one part, and then in another; and now in one direction, 
and the next moment in a second. Or, the canopy of heaven, 
at’’this time, might be said to be composed of a lace or gau/.e 
bearing* a figured pattern, of which the dultering motion 
continually^ changed the places, or hid or re-displayed the 
figures represented ; or the picture, perhaps, will be mare 
easily imagined, if conveyed in the very appropriate langn »ge 
of an older hand, which, rid'erring to the appearances dis¬ 


played in the zenith, remsirks, “ They break out in places 
where noi^. W.ere seen bcfor<‘, skiniining bri.skly along the 
heavi^iinnyHtt^ply extinguished, and leave liehind a utii- 

, ' This, again, is brilliantly illuminated in 
ii^er and as suddenly left a dull blank.” It 
^hderstood, however, that, at least as seen by the 
Writer, in this mixture of white and blue, the blue 
the preponderating colour j or, in other words. 
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that, the of the uooccupied zenith always^bore a large 
proportion to the space or spaces covered, however mo¬ 
mentarily, with li^t, or with the luminous substance. For the 
rest, the particular mentioned in the passage which has now 
been quoted, namely, that of the residue of a dusky track, 
after the departure of the white liglit, did not, if it was 
there, attract the attention of the jiresent writ(*r, upon the late 
occasion; but he certainly, in many instances, remarked the 
return of the light to the phices in w hich it had been visible 
before; and this features, either with or without that of the 
continuance of a dusky track, is possibfy capnbloof adding 
some support to tln^ general opinion wliieli he conceived at the 
rrionicnt, which all suhscipient inlbnnalion has still allowed 
him to retain, and ofw'luch lie proposes to make further use; 
namely, that the appearances in tlie zenith sir(; only ex¬ 
tended exhibitions of tiie luminous pheuouiena in the hori¬ 
zon, or their southern exlremitics, or the tops of columns pro¬ 
jected from the northward, lie thought that, in the zenith, 
he saw the same material, parct‘lle<l out, atUauuited or diluted, 
spread thin, and, as it were, shown W'ith greater transparency, 
with that w’hich, in thicker volume, with more acccumulated 
strenglli, intenser light, with more solid body, and withal 
bcliind a denser mass of asmospherical vapour, rose, and 
glowed, and somt.*times gloomed, in the liorizon. lint, be this 
as it may, it is, [lerliaps, this upper part of the exhibition, in 
which the lights or str eamers scour to intc^rweave, or cross and 
rocross each oilier, to dance in and out of the area, and to 
indulge in motrons still more capricious or anomalous than 
is probably the real fact; it is, perliaps, this upjier part which 
has allcrnutcd, ns before recalled to view, the riumes and simi- 
litud(!s of spears, gleaming, glittering, inter[)osing and clashing 
as in battle, and of merry daneem^ the latter the gayer com¬ 
parison of the dancing north. 


IV. The Aurora continued to tix the atlentll 
till between twelve and one o’clock of the nu 
2(.ilh ; and he presumes that it continued vrsible 
rior light of the rising day eclipsed its giot). The 
warm, but oppressed with fog, through whrch the sun 
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only at intervals; and, between four and five 0*ct6c3t in the 
evening, a small but steady rain commenced, and continued, or 
rather increased in heaviness, till after midnight,^ Between 
eleven and twelve, while it still rained, the writer, * on looking 
at the sky, which was covered with Vf^htuform mass of clouds, 
the writer observed, from point to poin!, over the nortk^n and 
southern hemispheres, n glow of ruddy light, whi(^ Jie sus¬ 
pected, and still suspects, to have been produced by ^ light 
of the continued Aurora, reflected by the vapour. He took the 
opinion of a fellow-traveller, which coincided with his own; 
but it has not come to his knowledge that any individual, him¬ 
self and his companion excepted, lias formed a j>imilar conjec¬ 
ture—nor, indeed, js it iinpos. ible that it was no more than the 
light of the hidden moon, 'i'he night of the 27th was star¬ 
light, thoiijdi with fog near the surface ; and ihere was then no 
appearance of an Aurora, 'fhe night of the 2Sth was remark¬ 
ably clear, and there was still no return of the Aurora. The 
morning of the 29th was warm, with continued and heavy 
rain; but, after this, there ^mcceeded a week or more of 
clear and. dry weather; and,.these united particulars close 
the liistory of the phenomenon, as far as belong to the per- 
, sonal observalioti of* the writer. The direction of the winds. 


and the stale of the barometer and thermometer,, were of 
the same .general description, during many days subsequent 
to the appea*-ance of the Aurora on the 25th, as that which 
had belopged to them . the .20th, and almost for many 

days before, and pf “lire‘particulars have been stated 

above; arid-these'remarks may merit record, as connected 
with the question of the ordinary duration of the Aurora, 
and of th(i weather by which it may be thought produced, 
or which it may be thought to bring. In many instances, 


it has becq. observed, even in its splendour, and even in 

■ f sevcnil nights in succession ; and an in- 

ather has likewise been expected from its 
, this occasion, there was no remarkable 
till (he night, of the fourteenth day after 
lOlh), when there occurred a violent gale 
th-west, accompanied with loud thunder, 
jhtning; subsequently to which, ns usual, 
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the air, for a few days, was felt to Ixi cooler than before. 
It has been said, that a gale of wind, from the south-west, is 
always to be looked for within twenty-four hours after the 
Aurora. 


V. The astronomical writer, already more than once men¬ 
tioned^ apeaking of the Aiuxjra of the 25th of Se[)lember, de¬ 
scribed it as “ that mysterious ph(momenon and Mr. Adams, 
the meteorological correspondent of the [mblication referred to, 
records it as, “ perhaps, as'conspicuous as any that has ever 
been seen in lingland'*'so that, assuming diesc impressions 
in both instil..ce> to be well tou’ided, neillier th(^ j>reseht state 
of science upon the oin' hand nor f he specimen of the phe- 
nonieiioii upon the other, are such as lo disrourage either of 
the objects oi tin* remainder ol' these pages ; namely, the one to 
contribute, as fully as possiljlc, lo llie completion of a faith¬ 
ful account of the Aurora, as seen in London upon the late 
occasion, by uniting, and by analysing ibe der>eriptions that 
have caught already the eye bf the writer; and the otlier, to 
correct, and to enlarge if it sliould be jiracticable, the natural 
history of this description of meteor, by the comparison of 
what has hitherto been usually written upon d i- subject, either 
descriptively or philosophically, as well with rho results of 
the late actual observations, as with the scvi‘«'a] facts or 
opinions more anciently registered- According ^ • some, the 
interval which had elapsed, since aj^jwual or a superior display 
of the phenomenon was witnesse^Tu-London, is twenly-fbur 
years, and, according to others, ihlrty-h«.v: nor is the scanty list 
of examples scieiitihcally recorded, at ail inconsistent, from the 
wide separation, as well as irregularity of its dates, with such a 


view of the infrequency and uncertainly of any considerable 
appearance in other southern latitudes. The opportunity, 
therefore, now olfered, ouglit not, perhaps^ to bQ ^^lected; and 
the w'riter is not w'holly without tlie prospect, a re¬ 

examination, both of o]>inions and facts, sonue 
table conclusions may be elicited, both {is' to ah< 

the theory of the meteor, hitherto, the one hastllj^^^v* 



* Mctcorolog-ical Journal, Litoiary Gazette, So(>t:29th. 
oCt.—DEC. 1827, •, 
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and the other negli< 5 cntly overlooked, or unwarrantably contra¬ 
dicted. The paragraphs, then, which immediately follow, will 
connect and review the accounts of the writer’s fellow-obsei^'er 
of tile ‘riioth of So[>loinber; while those which succeed will be 
devoted to <i brief oiuimeration of statements already recorded 
in books; though, to a certain extent, both these paths will 
involve us in niixe<l iiivestigntionH, historical and theoretical, 

1. “ It fir«t ap[)carcd,” says Mr. .\dams, who dates from 
Edmonton, in Middlesex, about (Mght o’clock in the evening, 
as a slrong wliite light, much resembling the approach of sun¬ 
rise; and so coiilimied till a short lime after cloven, when a 
considerfdiki number of dark clouds (‘ollccted toward the north 
and iiorth-wesi, and several sireaks of a [lali* white light were 
seen proceeding from the clouds, and rcaclung nearly to the 
zenith. Jlut the most remarkable part of the phenomenon was 
exhibile.d in a \'.N. hh direction, whore, at about 30° abo\c 
tJie horizon, was a small dense cloud, above which was a 
broad streak carted, and about 10° iu length, varying in colour 
from a deej) cop[)er Ime to a red.” “ From this,” contimios 
Mr. Adams, “ the coruscatio|^ wei-e incessant, and remark¬ 
ably bright, darlirij; frecpienlly to the zcmlli, where they were 
freijuently cre^'-ui by others equally bright and numerous, 
proceeding from llie west toward the east.’' 

2. The astronomical writer, who datc.s from Deplfonl, de¬ 
scribes the phenomenou as commencing at a quarter ])ast eight 
o’clock, and tra\clling, from west and north-wc.st, to north¬ 
east; and the streaks, or streamers, or, as he denominates 
them, the flashes, “converging to the zenith," and “coruscating 
with great velocity." He also jiurliculariscs the peculiar ap¬ 


pearance of “ ;i streak or column of a phosphort?scent violet 
tinge;” and adds, “ Thered beams of lighi, seen iu the 
eastefhj imd westerly direction [directions], wore dianielrically 


opposite to each other, and ninety degrees distant from the 
violetjlight (by far the most luminous, though comparatively 
quJesc^B^^.which was to the west of north, and iherefore could 
themaynetic meridian, which would be crossed at 
jE^les by a line joining the places of the red beams. The 
'' ^utheni edges of the.se were accurately defined, not blending 
vith the adjacent azure, but most distinct from it, and per- 
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pendicular to the horizon.” l'7nrilly, this g(!iilleman speuks of 
the general luminous aspect, as “ much I'csemhling the tail of a 
comet,” and says, that Ursa Major, and oth<*r stars, were visible 
through ils medium; that three meteoric stars also appeared, 
during the phenomenon, in the east and north-east; and that 
the entire horizon was obscured by dark, heavy clouds, from 
thwe to live degrees in heii»;ht*.” 

3. Besides these ohserv(H*s, two or tliree others, if not 
many more, loss scientific, perhaps, but yet eiitilled to atten¬ 
tion, liiive communicated to diflerent iu'\v;s[>a[)ers their accounts 
of the same plienomena. “ The mi'tropolis,” says oiu* of these, 
“ was smpri>(‘d on Tuesday light liy a briHianl, display of 
^>orllle^u IJghts, which but \(‘vy seldoin siray so far south. 
The last whic'* wo bchchl in London were in the autumn of 
1801. about tie' end of September, or Ix'giniiing of October; 
and the fancied prodigy filled all the superstitious heads, at 
the time, with fearfid prognostics, and loosened the tongues of 
a liiiudred jirojiheLs. The spectacle, 'then, was truly inagni- 
licent. On Tuesday night (the 25th) tlu^ northern parts of the 
heavens displayed, about elevea o’clock, so ruddy u blaze, as to 
app(*ar like the rellectioii of a mighty conilagra.lion. An liour 
later, the red hue was gone; but the >\liole hoii/on, from the 
nnitli to the east, was lined with a thin (fond, from which the 
rays of light rolk'd, or sudden rays flashed up, am* as suddenly 
vanislied, to app^^nr in a diiferent j>art.” “ At aliout half past 
eleson o’clock,” sa\s a second, “ my attention was attracted to a 
singular appearance of light and streakitie<s in (he sky. J ob- 
serxed it for mnirly two hours. The sky, to the north, was 
obscured, for about lifleen degrees aliove the horizon, by a 
dfnac straliim of black clouds; from the uppe edge of this, the 
liglit became fir»( a])[)aren(, extending from nea*ly north-east to 
north-w(ist, exceeding considerably in power that arising from 
the moon just prmious to its rising. From this broad stratum 
of jiaie yclloAvish light shot heautiful jmiciU^ of a luminous, hazy 
apjieaniuce, up to the very zenith, changing momentarily in 
length and intensity. During this period, the wind blew gently 
from the south ; and I tVeciuently observed, that when it fresh- 

^' 

* LUernry Gazelle, aa abovei 

2 D 2 ■ 
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eiicd a little, Ihe Auroni Borealis became more brilliant in its 
appearance, scinling beautiful coruscations of light, in rapid 
succession, towards the zenith, and frequently passing that 
point ten or fifteen degrees to the southward. I have been 
assured, by those wlio are well acquainted with this beautiful 
phenomenon, that they have not seen any appearance of it 
equal in brilliancy and beauty to this, lor upwards of six and 
thirty years.” “ Last night,” says a third, ‘‘ wc were favoured 
with that interesting phenomenon, the Aurora Borealis, or 
Noi'tliern Twilight, which so often amuses and cheers our 
neighbours in the north, but seldom, I believe, is seen in our 
latitude. It was without those varied colours,” adds this 
writer, whicli cause it to be a grand spectacle in those re¬ 


gions.” “ Not fur from the horizon,” he adds. “ in the northern 


lieinisphere, were transparent bodies of light, eclipsing the bright¬ 
ness of the stars, whicli, however, wore perceptible through it. 
From hence, beams of light, varying in degree's of brightness 
and breadth, shot up towards the zenith; here streamers of 
light Hew from the eiust to the \vest, and from west to east. 
The southern lieinisphere wa3.,^pudless, the stars shining with 
brilliancy, i^y the light of this'phenomenon, 1 could discern 
the time of night which was between eleven un<l twelve, as W(ill 
as other objects, as they appear on a moou-light night, when 
the moon \s obscured by clouds.” “ The sky in the north,” we 
are (old by the fourth, “ appeared as if a light shone from be¬ 
hind sonic dark masses of clouds. As I approached J lamp- 
stead, the silvery light was gradually tinged with rosy sjiiral 
streams, like those which sometimes precede the rising and 
follow the setting sun. Those spiral red streaks did not appear 
to move quickly; but they were subsequently followed by the 
merry dancers^ which fully maintained the character bestowed 
upon them by our northern neighbours. After passing through 
I'Jampstcad, I crossed the heath, and carnc down what is called 
Northr-end Hill, to GoldeFs Green, Hendon. When you arrive 
at the foot of the hill, you enter upon the open part of Goldcr’s 
Green, where you have a clear and unobstructed view of the 
-flky from west to nortli. I never shall forget the grandeur of the 
^scen^ which awaited me there. A continuous border of dark 
cloud skirted the horizon completely from west to north, whilst 
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from behiml it, incessantly and rapidly shot up the most beau¬ 
tiful coruscations of white light, whicli, being relieved Ijy the 
4lark border, added double brilliancy to the o^ cr-shifting scene.” 

V^I. But, after transcribing these respective accounts, it 
may be permitted, for the purpose of uniting them with that 
submitted in the preceding pages, to remark, 

1, That the account hy Mr. Adams, of the appearance 
worn hy tlie Aurora at an early hour in the tnening, is, no 
doubt, entirely correct; and that it is easy to understand, 
Iroin this description of that early a])f)earance, >shy little ob- 
ser\ation was attracted to th(‘ phenomenon till about cle\cn 
o'clock at night, the time assigned, as w(‘ll in this, us in all 
the other accounts, for the commencement of the phenomenon. 

2. That the “ streaks of a pale white light,” which Mr. 
A.dams describes as jirocccding, a short time after elexen, 
“/rum the clouds,” must be understood, as stated by the writer 
last quoted, as proceeding “yVowi behind the cloudsthat, 
when the astronomical writer at Deptford speaks of Ursa 
]\lajor and other stars being s^n through the Aurora, it must 
]>e r(^coll(‘cted, that, perhaps, this remark shmdd apply to the 
medium of the thin and shifting lights in or nea- i'c zenitli; and, 

That it is with respect to the “ broad strcjak, curM^l,” of 
Mr. Ad’jins ; llie “ red beams of light,” of the astronomical 
olxserverat Deptford ; and the “ arch” of the ])reseul descrijuion, 
that the principal, if not only discordance obtains. Neither 
of the other three writers appears to have seen any thing, 
whellier of one “ broad streak, curved,” and “ varying in colour 
from a deej) copper hue to a red,” or of “ tiro red beams,” as 
spoken by tlic writer at l)e])tford; while, iii each of the three 
accounts in xvhich that jiart of the phenomenon is actually 
referred to, tin; descriptions are materially dissimilar:— 

1. The writer at Edmonton mentions only a single slreali, 
while the writer at Deptford speaks of tuw, 

2. The writer at Edmonton describes his single streak as 
cxirvcd, while the writer at Deptford says nothing of curvature ; 
and, in describing the ])osition of the beams as “ perpendicular 
to the horizon,” may seem to leave no curvature to be 
understood. 
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3. TJie writer at I'jdmonton Kccms to lift his broad cun*ed 
streak” much above the horizon ; ibr he first places a small 
dense cloud 30“^ above the horizon, and, then, his broad streak 
above the cloud ; thus dcscriliinij a curvo of vdiich the sitiiatiou 
was near the zenith, while the writer at Dj^ptford is describiiif^ 
“ two red beams,” stainlini^ pcrpendicnlnrly to the horizon. 

4. The writer at Kdinonton [daces Jiis “ broafl streak, curved,” 
“ in a N. N. li. direction while the writer at Deptford records 
** two red beams of light, seen in the easUniy and westerly 
direction.” Liistlv^ 

5. The writer at Jiiilmonton seems to make roni&cations, 
“ incessant and remarkably hriglit,” dart from Ins “ broad 
streak, enrved while the writer at l)c[)tlord seems only 
anxious to place his “two red beams,” as jierpemlicular pillars, 
standing on either side of the mafjiwtie mcridum. 


VII. And, from the whole of this, from the total silence of 
four accounts, and from the extreme discordance of the oilier 
lliree, the present writer presumes to draw the following jii- 
ferenres, including that of thOsi^iccnracy of his own original 
siateme.nt: 

1. That th(i two perpendicular red beams of light, of tin; 
writer at De])tlbrd, should l)e joined with broad curved streaks 
of a deep copper, or rod hue, of the writer at bhiinonton, to 
com])lete the arch which has been spoken of in the liiregoing 
pages. 

2. That this «/*cA, or curved streak, with its feet east and 
west, sent forth no coruscations itself; but that the corusca¬ 
tions rose beneath it, and pnsseil above it. 

3. That it was dojscnbed upon the clouds only ; was no part 
of the Aurora; and, from its connexion with the clouds only, 
had an evanescence which, on the one hand, was the cause 
of the various desenptions, and, on the oilier, of no de¬ 
scriptions at all. The present writer obser\ed this part of the 
phenomenon from its beginning to its ending He saw il rise 
in the west, extend itself from the north, nnd descend in the east; 
and he thinks it reasonable to ascribe the variations concerning 
it, in the coincident narratives, to the iliilcrmit points of lime 
to which alone they really refer. The writers at.Edmonton 



403 


seen in London^ September 25, 1827. 

• 

and Deptford seem to have had tlicir attention fixed upon 
it at ditferent epochs of its profi^ross; and nil iho (bur other 
writers, who have been cited, seem to spc^alc of a lime snb- 
sc(|uent to its disappearance. The present writer docs not 
recollect the small cloud below it, spoken of by Mr. Adams; 
but he well niniombers the clouds :il)o\c it, and idonj*; and 
near the nortln'rn (mIj’o of which it seems to he formed. Fie 
does not recollect seeing; its dennile soullirni outline contrasted 
with the a/.ure sky ; hut he well renieinhers seein;; that outline 
contrasted wdtli the dark clouds ahoxe it, or to its southward; 
and also the contrast of its deiinite northern outline, us coii- 
l.rasledwith the a/.iux^ sky ImmicuIIi. 

VIlJ. It is riect'ssnry to take notice, also, of what is said 
above, by the astronomical observer at Dcjitlbrd, as to (he 
“ (lashes coinerf^ing to the zenith,” and, ludlie?-, of the omis¬ 
sion, both by this writer and by Mr. Adams, to speak of the 
curved beam, streamer, or coruscation, to the oast of north, 
as described above. The •whole veracity of the foiegjing 
dc.scri[»tion depemls upon th^ denial of a uniform coiner- 
genee of the streamers, pillars, columns, or coruscations 
toward the zenith; nor was it, in all probability, tlu; inten¬ 
tion of the writer at Deptford, to assert any such convergence, 
l)ut only to speak of those coruscations, or shiflin^' liiihls, 
in the zvaiith, which are described by Mr, Adams as cross- 
in'i' each other from cast to w’cst. It is remnrknfde, at the 
sniue time, that neither the.one nor the otlier of tliese writers 
have nuiiitioned that direct reverse of convergence wliich marked 
the general figure and arrangement ^the streamers or columns 
of the Aurora, and wliich was so opposite to what would have 
been given to it by the phenomenon of convergence. In¬ 
deed, the violent curve of the extreme column to the N. f). 
or N. j\. ii.f shrouded, too, as that column was tvith a body of 
dense vapour through vvhich its light appeared of a deep axid 
(lull rod colour, might make the description of this itself answer 
to tlic “ broad sireak, curved,” of Mr. Adams, if wc were not 
certain, from otlicr particulars mentioned, that Mr. Adams 
really refers to the curve which formed j>art of the arch. I’or 
the rest, no mention of the real directions of the several columns 
having been made by any obsen'er of the Aurora of the 25th 
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of September but himself, and especially none of the outward 
curve ol' the easternmost column, it is satisfactory to the 
writer to have found an account of an appearance similar to 
this last, in an Aurora of which ho will presently have occa¬ 
sion to speak. 

IX. Finally, there is an observation to be made upon that 
part of die description, by the second correspondent of the 
ncwspa[)ers, where it is said, that during the appearance of the 
coruscations in the zenith, “ the wind blew gently from the 
south,'” and the sj)ectator “ frcqueiuly observed, that wluni it 
frcsherual a little, the Aurora liorcalis became more brilliant in 
its appearance tonhich ilinay also seem the writer’s intention 
to add.—“ sending beautiful coruscations of light, in rapid suc¬ 
cession toward the zenith, and frequently passing that iioinl, 
ten or fifteen degrees to the southward.” l\ow the reality of 
any dependence of the light and motion of the Aurora u[)on 
the freshening of the breeze, would seem loo strongly to alfect 
the (piestion of the nature and action of the auroral matter^ 
to be admitted without cautious examination. In truth, what 
was it (hat constituted the luminous matter whicli we saw in 
the zcMiith ? The stars were visible through it. Dut for luminous 
appearances that How or skimmed along the heavens, we sliould 
ha\ e said, that the latter were clear, and that there was nothing 
but the purc.st atmosphere between the eartli and the lieavens. 
Was it, then, Uie atmospherical matter which ivas thus illumi¬ 
nated, and which, being ruffled by the breeze, can be supjiosed 
to have really exhibited the appearances described by this 
writer, or, was it not, rather, illuminated anroral maltvr, 
which was shot through the atmosjiherc; and, if ibis last, 
how are we fo umlcrstand that its brilliance, and still less the 
frequency and vigour of its coruscations, could have been 
affected by the freshening of the breeze ? 

X. But, taking, now, a final leave of the description of the 

Aurora of the 25lh of September, and of the observations 
specially suggested by it, let us here examine the several par¬ 
ticulars which are commonly offered as part, at least, of its 
true histOTy J undertaking, for the greater convenience of 

which the ^ given in a modern work of much and 
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deserved reputation, shall be quoted and considered sentence 
bv sentence, as follows : 

I. . “ Aurora Bokkalis, Northern Lights or Streamers; ii 
land of meteor, appearing in the Northern part of the heavens* 
mostly ill the winter time, nn<l in frosty weather. 

2. “ It is in the Arctic regions that it appears in perfection, 
particularly during the solstice. 

3. “ In the Shetland Islands, the Merry Dancers, as they 
are called, ani the constant atUnidants of clear evenings, and 
])ro^e great reliefs amidst the gloom of the long winter nights. 

4. I'hey commonly appear at twilight, near the horizon, 
of a dim colour, approaching to yellow ; sometimes continuing 
in that state, for sexeral hours, without any sensible motion, 
aftt^r which they break out into streams of stronger light, 
s[)remling into cohunns, and altering slowly into t(*n thousand 
diHerent shapes, varying their colours from all the tints of 
yellow to the obscurest russet. 

5. “ Tlu^y often cover the whole hemisphere, and then make 
the most brilliant appearance, 

G. “ 3"heir motions, at these times, are most, amazingly quick, 
and tluiy astonish the spectators with the rapid change of their 
form. 

7. “ They break out in places where none were seen before, 
sUiinming briskly along the heavens; are suddenly extinguished, 
and leave behintl a uniform dusky track. 

8. “ This again is brilliantly illuminated in the sam|j manner, 
and :is suddenly left a dull blank. 

1). III certain nights, they assume the appearance of vast 
columns; on one side of the deepest yellow, on the other, de¬ 
clining away till it becomes undistinguished from the sky. 

10. Tliey have generally a tremulous motion from end to 
end, which continues till the whole vanishes. 

II. “ Jn a word, we, who only sec the extremities of these 
northern phenomena, have but a faint idea of their splendour 
and their motions. 

12. “ Accolrdiiig to the state of the atmosphere, they differ 
in colour. 

13. “ 1'hey often put on the colour of blood, and then make 
a most dreadful appearance*. 

* Encyclopedia Briiatinica. Art. Aurora Borealii. 
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1. Now, witli respect to the first and second of tlie sentences 
here transcribed, there setnns reason to doubt the accuracy 
of the account which almost limits the a[)p(‘aranccs of the 
Aurora to the “ winter time,” to frosty weather,” and esj)e- 
cially to the winter “ solstice.” The frequency with which the 
season approaching^ to C'hristinas, or that ofllie winter solstice, 
is distin!z;iiished by the occinroiice of weather peculiarly mild, 
insomuch Oiat, almost every year, the pcrio^l is uairked by 
obscTvations upon what is annually railed tlio extraordinary 
and unseasonable gcnidbiess of the weather, cowslips blooming, 
leaves budding, and birds building tlieir nests; this fre(juency 
of a mild temperutun; of the air aboiit the jicriod of tlic W'inter 
solstice, may Jnslify, even under a general view, a dould of tlie 
accuracy with w’hicli, as things of course, the winter solstice, 
and frosty weather, are spoken of as arriving in conjunction. 
I5ul, that the appearance of the Aurora Borealis is jiot {)eculiar, 
either to the occurrence of frosty weather, or to the {K'rio<l of 
the winter solstice, whether the two latter ph(;noiuciia arc 
related or otherwise, seems probable, as well from thc^ mildness 
of the weather at the late appearance, as from the various 
seasons of the year in which the few others described in oirr 
books are recorded to have presented themselve,s. Tlu*, earliest 
mentioned was seen in London in the year IbfK), on llio 
30tii day of January. The next was in 1564, on the 7lh of 
October. The next, in 1574, on the 14th and I5th of No\ ember. 
The two pext, ol)served in Brabant, in 1575, on the 25th of 
February, and 28th of September. The next, at Wurtemburg, 
as we are assured by Meestlin, seven times, in the year 1580. 
The next, in an extraordinary manner, in the inoutfis of April 
and September, 1581; and in a less diigree, at some oilier 
places, in tlie same year. The next, obser\ed all over I Vance, 
in 1G21, on tlui 2ntl of September. Tlie next in 1707 and 
1708, during w’hich two years tlic Aurora w'lis witnessed live 
times. The next, in the month of IVJarch, in 1715-16. The 
next, in 1737, on the 16th of December; that seen in London 
in 1791, of the month of which the writer is uninformed; 
another in 1803, or 1804, at the latter of September, or th<! 
Iiegia'nidg of October; ami this, of 1827, on the 25tli of Sep- 
But, from these statexnents, it is now seen, that. 
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exclusive of uppearancos of the Aurora iti respect of which 
the month is not particularised, cijjjht of the difterent months 
of the year occur by uaiiie; that is to say, the mouths of 
September, October, November, and December, January, 
F(!bruary, Marcli, and April; leaving only four montlis (May, 
June, July, and Vu^usl, the identical smiimer-moiiths of the 
Polar regions, or months during wbirb the sun visits the 
Polar horizon!) hiliierto undistinguished hy the [djouomcnoii 
of the Aurora, and almost estnljlisliiug, as tlic sttason of its 
occurrence, not the middle ])oiat of the winter solstice, but 
the whole period extending, in general terms, from the aii- 
tnmna! (iquiuox to the venui), l)eginning at or before the 
first, and ending at or after the last; or, wiiat maybe called 
tin; entire winter of the northern hemisphere, or llie ])eriod 
during wbicli the stnfs course is to the southward of the tropic 
of Cancer; a <lcdiKtiou from the scanty data oUercd by such 
iireliivcs of the phenomenon as we possess, not, peihaps, of 
trilling importance toward the establishment of the true theory 
of llie cause, as well as of the purpose of its being. 

2. The third sentence, whore it describes the Aurora Bore¬ 
alis ns the constant attendant of clear cvemingvS in the Shi'tland 
Islands, ami tliereby a great relief to the gloom of the long 
winter-nights, is probably hiinted with errors in regnrd to the 
jihenoincnon, such as alFcct its whole history and pluloso[>hy. 

suggestion has just been hazarded above, that at least 
considtirable displays of the Aurora arc probably almost jls 
rare, even in the Arctic regions, as in climates further south; 
and the truth of tJiis persuasion, as the wriUn* anticipates, 
will fully appear below. fn the sentence now relerred to, 
the word “ constant" should, at least, give way to ** fre- 
<]nent," if not to “ often and a distinction sliould be allowed 
for, hetweiMi those feeble* appearances which alone. It may bo 
suspected, an^ (‘ven often beheld in the Shetland Islands, and 
those extraordinary displays which make themselves visible to 
their southward. 

3. The fourth of thcj above sentences, in which the Aurora is 
said to appear commonly at twilight, will have been seen to 
agree with the lime assigned for the commencement of the 
Aurora in the late example; and this, when coupled wri the 
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ol>sen'ation in the third, that, in the Shetlan<l Islands, it is the 
constant attendant of clear evenings, will seem to suggest, 
what, indeed, .will probably be easily agreed to, that the Au¬ 
rora, in itself, is peculiar neither to clear evenings nor to 
evenings at all; but is in activity during the twenty-four hours, 
or without intermission ; though, to be visible to human eyes, 
first, the atmosphere must be dark, and, secondly, it must 
be more or less clear. It may also be thought apparent, 
from the terms of the twelfth and thirteenth sentences, thiit 
loo much has not been said by the ])resent writer, of the 
degree in which the peculiar spectacle, upon each separate 
occasion, depends, not alone of the proper and really uniform 
features of the Aurora itself, but also of the atmos]>here 
through which it is seen, with the appearance of which its 
own appearance is combined; and of the conse(]uent value 
of a careful separation of the real phenomena of the Aurora, 
from the adventitious jihenomena of the intervening am! sur¬ 
rounding atmosphere. That the colours which, whether visibly 
connected with the atmosphere or otherwise, are displayed dur¬ 
ing the appearance of the Aurora Borealis, are wholly derived 
from the atmospherical medium through Avhich we behold it, 
and that the Aurora itself exhibits only a pure white liglit, is 
what the writer greatly inclines to suspect, and what may 
seem to be rendered still more credible by that which is nv 
ported by those who have obtained a partial glimpse of the 
Aurora Australis, or corresponding phenomenon of the south. 
This is described, by Mr. Forster, who sailed round the world 
with Captain Cook, as consisting in “ long columns of clear 
white light;” but the whiteness, in the eyes of tlie unri’ator, 
seemed to establish a difference, instead of a siniilitude, be¬ 
tween the Auroras Australis and Borealis, Mr. F. wholly OAcr- 
looking the explanation which his o\vn account supplies! 
“ These columns,” says he, though in most respects similar 
to the Northern Lights (Aurora Borealis) of our hemisphere, 
yet differed from them in being always of a whitish colour, 
whereas ours assume various tints, especially (hose of a liery or 
purple hue. Til# sky was generally clear wdicn they appeared, 
and sharp «.nd cold, the thermometer stiinding at the 

freezing-point,” Now this text is its own commentary. The 
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Aurora could not h^ive been seen if the sby hoif not boon more 
or less clear. But ihe sky was very clear ; and this because the 
weather was severely frosty. The thermometer “ was standinjj 
at the freezing point.” The weather was settled frosty, and 
therefore settled clear; for the Aurora a])peared for “ several 
following nights.” The atmosphere, ihcirefore, was clear; there 
was neither cloud nor fb^. and thence the whiteness of the 
Aurora. But these views of the Aurora Australis were partial 
occurrences, and were characterised, as we must conclude, by 
the state of the atmosphere at a particular conjuncture, or at a 
particular season of the year. In point of fact, the Aurora was 
seen on tlic Kith of February, 1773, in latitude 5S° S. This 
was the beginning of the Australian winter, and it might be a 
very cold, and therefore a very clear beginning. But the at¬ 
mosphere of the southern half of the globe is not always thus 
translucent; and when it is otherwise, we may depend upon it 
that the columns of its Aurora ‘‘ assume various colours, espe¬ 
cially those of a tiery and purple hue,” more or less like our oavu. 
A friend of the present writer was in the same latitude (58° 12' 
8.) in the month of March, a few years since; and, upon 
asking that gentleman whether he had ever beheld an Aurora 
in the Southern Hemisphere, his answer was in the negative. 
The season of his visit, however, was a month later in the 
southern winter than thte visit of Messrs. Cook and h'orster; the 
weather was thick and sleety ; it was unfavourable to any view 
of an Aurora at all; but, had the phenomenon happened to 
[)resent itself, its appearance, wc may believe, Avoukl not have 
presented that of a uniform, clear, white light. 

4. In the fourth and sixth sentences, what is said of “ change 
of shape,” and “ change of form,” is of a nature exceedingly to 
mislead such as, never having themselves witnessed the phe¬ 
nomenon, may desire either to figure it to their imagination, or 
to reason upon its appearances. In reality, there is no such 
change of shape or form as the words naturally suggest to 
our ideas; the forms, under all changes, are still linear; and 
the actual changes, as to form, are limited to such changes only 
as can bo produced with the single material of lines, lengthened, 
shortened, varied in their direction, and noAV fixed, now shaken, 
now darting; and now joined in rapid and intermingling iSiotum. 
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Acid, that ihese linens arc Inmiiious, and varied in colour from 
•white to yellow, red, and crimson, and, sometimcjs, pcnhaps, to 
purple and to .violet; that they play, in the lower heavens in 
a field of light, and in the upper over n, sUy of blue; and the 
picture of the Aurora Borealis is well nigh complete. The ob¬ 
servation in the ninth sentence, that the vast columns, of which, 
upon some occasions, the y\urora displays the forms, are of a 
deep yellow upon one side, which, upon the other, fiules gra¬ 
dually into that of the sky, is to be understood, as expressing, 
that, as ill the Kite (‘xainple, the outer edge^s of the columns, 
or those next the dark or iiniliumiucMl jiortioii of the horizon, 
are sharp and strongly defined; while the inner ones are less 
distinguished from the general field of light in v\luch they 
stand; and which distinction, after all, is but a delusion of 
the eye, which more readily distinguishes tlie variation of 
colour in the outer e<!ge, vvliich is so strongly relieved liy the 
dark and colder-coloured part of the sky, than the colour of the 
inner part and edge of the column, 'which, more or less, ap- 
lirouchcis that of the ground behind it. 

5. Sentences seven and eight appear to the present writer 
to convey the most accurate description possible, of the appear¬ 
ance of the Aurorti in the zenith. The “ dusky track,” which 
remains after the lights which have enlivened it are extinguished, 
and in whadi they are so often seen a^in, may scorn to attest 
the justice of his opinion, that these appearances in the zenith 
are no other than the far-projected tops of the columns which 
Iiavc tiKjir ba^cs in, or rather below, the horizon; tops 
which, while they fill the southern half of the zenith, to tlio 
view of spectators under our parallel, must gradually descend 
toward the horizon, in the eyes of such as behold them fiirllier 
and still further to the south; till, like the topmast of a re¬ 
ceding ship, they first scarcely remain discoverable above the 
convexity of the surface intervening, and finally dip and sink 
beneath it. But, upon this assumption, tlie ajipeTirunce, and 
therefore office, of the Aurora Borealis, must be conceived as 
extending far to the-southwani of even our own island ; and 
the statement; fts in the eleventh sentence, becomes more or 
lesft’ ms^urate^ that only the extremities of these northern 
are ^tnessed by our^lves. in reality we are 
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ourselves inliahifaiits ol’ tlio Northern hemisplicre; and the 
relationshiii ot‘ the Aurora to the wants of the whole henii- 
sphenj is more extended, pcirhaps, than we liavc commonly 
imnj^ined. It is even a cotUradiction to sny, as in the eleventh 
sentence, that wo sec only the extremities, that is, the 
Southern extreinifics of these Northern phenomena, after 
liavino sai(!, in ihe iifth s(?ntcnce, that “ they often cover the 
whole heavens, ai:d then mala^ the most brilliant appearance;” 
unless, iudiiod, in both of these reinarhs r<;fereiice Is made to 
the sj)t*el}i( le beheld umler more Norlhc'rly ])ar}dlels, a refer¬ 
ence which is furllier su‘'‘;esled, to;;’ether with their apparent 
()ri«;in, in (he hnins of a descriptioti by CirncUii, to he cited 
below, of the Aurori as beludd upon the coasts of the Icy Sea, 
If the Aiircjra, (here, or upon the hanks of the JiCna or Yenesei, 
is seen to risci in (he norlh, but. yet to stretch itself over the 
mIioIc; hemispiiere, it must follow, that its “ extremities,” that 
is, its soudiern extremities, so far from being all that is seen in 
these situations, are really projected, on those occasions, so 
far to the southward, as to escape the ken of our northern 
optic.s ; a fact of wliich the explanation must be familiar, 
inasmuch as, owing to the convexity of the snrfat^e of the 
^•lube, the horizon of every part is narrowly bounded, wltethev 
upon tlie South or upon the Norlh; whence it results, that 
any celestial, or even^ atmospherical appearance, .stretching 
only a little way beyond us to the Southward, or toward the 
hjHst, or toward the West, must soon reach the Jiorizoii upoti 
either of those sides, and thus cover all that, to the eye 
of any individual, is visible of the “ whole hemisphere.” 

G. Hut the descri]>tiou, by GmcUn, of the Aurora, as seen 
upon the shores of the Icy Sea, and more than all, the simpli¬ 
city with which (he naturalist is disposed to lix its birth-place 
in tliat precise interval of the earth’s surface which divides the 
moulii of the river Yciu;sei from that of the river Lena, in the 
North-east of Asia, (a spot so far to the North’-eastward^ too, of 
our own!) while it may possibly explain the origin or bearing 
of remarks, llutl it “ sometimes covers the whple hemisphere, 
and then malics the most brilliant appearance,” will also 
afford something of an answer to such as, with the writer 
quoted above, seeking to connect the Aurom Borealis wi&.Ihe 
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• « 

Magnetic Poli^, would discover its same hirt.h-place, or focus, 
ill the North-tvestf or nearer to the Nor(]i-w<‘st of America, than 
to the North-east of Asia ! It may furnish a reply, also, to 
Gmelin himself, who, though he tells us that, even upon the 
banks of the Lena and Yenesci, the Aurora is still seen to rise 
to the North or North-east of those situations, yet imagines 
those very banks to be its “real birth-place;*’ for is it not 
plain, in the meantime, and this from the very statement of 
the author, that, travel as far northward, or north-eastward, as 
we will, the birth-place of the Aurora slill retires from our 
feet; that, even upon’ the shores of the Icy Sea, the joyous 
phantom is still to our Northward, or North-east, and that w'o 
may reasonably conclude, that even a voyage upon that sea 
would not carry us to the cradle iii pursuit ; that, in short, ul 
the North Pole, we should still behold it rise in the North, or 
the North-east, or the North-west; that we might sail down 
the Western Hemisphere, and yet only discover, that the Aurora 
was now in the North behind our backs, as it had been before 
in the North before our faces ; and that, in short, so long a« 
we do but admit its existence in the North, the particular soil 
or sea is best described in the most general terms :— 

'* In Novu Zembla, or tlie Lord knows wlierc T* 

The search, too, for the paternal hearth of the Aurora Borealis 
in any particular division of the Northern Hemisphere, and 
especially the attempt to find it at the Magnetic or Elec¬ 
tric Pole, is, perhaps, so much the more hopeless, after 
ascertaining, as above, that each hemisphere has its Aurora ; 
and allcr concluding, as we may have been led to conclude 
with reason, that each Aurora, other things equal, resembles 
the other I What is remarkable, also, is that, in the Soul hern 
Hemisphere, as well as, according to Gmelin, in tlie Norlhern, 
it is to the Eastward, or to the East, of North, that the Aurora 
has its apparent focus. “ A beautiful phenomenon,” says 
Mr, Forster, (Feb. 17, 1773, Int, SS*" S.) had been observed 
during the preceding night, which appeared again this and 
several following nights. It consisted of long columns of white 
light, shooting up from the horizon to the castwani, almost to 
the zei^h, and gradually spreading over the whole southern 
part sky. 19hcse columns are gradually bent sideAvays 
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at their iip])or extremities ; iind, though in most respects similar 
to the Northern Lights (Aurora Jiorealis) of our hemisphere, 
yet differed from them iu being always of a \\(Iutish colour; 
whereas ours assume various colours, especially those of a irei-y 
or purple hue. The sky was generally clear when they ap- 
j)eare(l, and the air sharf) and cold; the thermometer stand¬ 
ing at the Ireeziiig point.’’ This occasional bending of the 
columns, “ sideways at their upper extremities,” instead of 
uniform convergence toward the zcnitl), observed by Mr. 
Forster in the Aurora of the South, is plainly the same 
peculiarity which was recently vviluessed in London, in the 
Aurora of the North, and a circumstance wliicli, in wliat- 
e\tT way ex})laiiic(l, assists in the ideulification of the na¬ 
tures of the two phenomena; and, if wc are still to hesitate, 
upon account of tlie whiter light of that of the South, let us 
believe that particxdar to originate in some peculiar consti¬ 
tution of the Southern atmosphere, from which, in one way or 
another, not here to be discussed, the cause of the difference 
may ofler itself. Hut Gmelin’s account of the Aurora of the 
North, to which the attention of the reader has already been 
called, is that which is here required to follow. It is to servo 
to illustrate, as will he remembered, much of the foregoing: 

“ 1?lus Northern Light,” says that author, “ begins with the 
rising of single light pillars in the North, and almost at the same 
lime in the North-east, which, gradually increasing, llll a large 
space in tlie heavens, rush about, from place to place, with 
incredible velocity, and finally almost cover the wln>lo sky, up 
to the zenith; the streams are then seen meeting together in 
tlie zenilh, where they produce an appearance as if a vast tent 
was expanded in the h(‘av<uis, glittering with gold, rubies, and 
sapphires. A more beautiful spectacle cannot be described; 
but whoever should witness such a Northern Light for the first 
time, could not behold it wiilioutterror; for, how'ever beautiful 
the illumination may be, it is attended, as I have learned from 
the relation of many persons, with a hissing, crackling, and 
rushing noise, throughout the air, as if the laigest fireworks 
were playing off. To describe what they then hear, they make ■ 
use of the expression, * Spolochi chodjatthat is, ‘ The furione:" 
army is passing T The hunters, who, upon^he coirfinea ofihft; 
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Icy Sea, follow tl^e cliase of the blue and \vhi(c foxes, nre often 
overtaken in their excursions by the Northern Lij;ht; and, upon 
this oeenrrenee, their dogs are so much frigliLcned, (hat they 
will not niov(j, but cower o])stinately upon the ground till llie 
noise is over. I'lic weatli<u‘, after the appearance ol the 
Northern 1-ight, is iibiially clear and calm. I have lieard these 
accounts, not from one pcM ^^on only^ but from many of those 
who have spent several years in these very Northerly regions, 
and infiabited dillerenl countries from the \enesoi to the 
Lena, so that no dou!)t of its truth can remain; for here 
seems to be the real birth-place of the Aurora J5orealis.” 

8. Upon this stateineiiL itself, it is only needful to remark, 
that the rising of the pillars in (he North-easi, or to the hhist 
of North, rather than to the North-west, or West of North, 
almost at the same time with their fust a[)pearance in th(^ 
North, is not, perhaps, even as seen between the Lena and 
Yencsei, so uniformly the case as M. Gmclin may have been 
led to l>elieve ; and that, at all events, as aliove described, the 
progress of the late display, observetl in London, was, first from 
North to West, and afterward from West to East; the North 
being always the centre, or always light, while the AVost and 
Esist were charigeil. The covering of the whole sky, and the 
spJeinlour of the scene produced, have been the subject of pre¬ 
vious remark ; and the observation, “ that the streams (pre¬ 
viously called pillars) are then seen meeting together in the 
zenilh,” entirely corroborates what the present writer has said of 
the nature of the lights seen skimming across the zenith, and 
across each other, and the deduction which he has thence made, 
that the luniinous appearances in the zenith are the summits 
of those very i)illvirH of which the bases are on or below the 
horizon. The clear and calm w(*ather whicli, on the shores of 
the Icy Sea, commonly follows the appearance of the Aurora 
is, in some degree, in concord with the plieiiornena of its 
recent appearance in London; where, witliout any material 
change in the temperature, a succession of clear, calm, and 
bright days .supervened, within a day or two of the Aurora. 
As to the hissing, crackling, or rushing noise, which is said 
io accompany the Aurora in the more northern regions, and 
vrhi<(^ hm sometldies been compared to that of the furling and 
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unfnriing of Hags, then; is nothing diincull, (knowing what wo 
do of the noise of winds and of thunder,) in admitting its pro¬ 
bability, unl(!ss what may arise from tlK^ consideration, that 
the noise might, or might not, be oxpeclod to he heard, where- 
ever the phonoiueiion is to be soon. But the most striking 
and important tnnh, coinmiinicntcd in the foregoing account, is 
tliat>\liich we cam 01 but rigorously inter from the collective 
testimony of two very distinct descri[)tioii.s, -whifli is afforded 
in two of the concluding scntem'cs. It consists in that 
real in/irqiicncy, as well in tlie Northern, as in the Southern 
ll('inisphcr(\ ofllie appearance of the Auroia; an iufr“qnencij 
the knowledge of whicli is so essential to <lie true history of 
the ])henonit*nou, and therefore to its true philosophy, and 
conscHpieiitly to much of tin? histoiy and pliilosopliy of nature 
tit large;—an infiniuencij which the present writer has given 
notice of above, as a proposition for which, iu dissent from all 
received authorities, he will contend ; and upon the opposite 
?ic.(!Ount of which matter, in the general account quoted, he 
has already requested the reader to suspend his judgment. It 
is obvious that, as a natural idienomcnon, an Aurora Borealis, 
which, Ihougli constantly experienced iu the more Noilherly 
regions, is hut rarely observed iu the more Soutlu;ni; that is, 
an Aurora Borealis which, though familiar to the Samoiodc, 
the Laplander, and even the Shetlander, is an extraordinary, 
niid a terrific, or at least a marvellous event, to the Jialian, the 
Frenchman, and even to the Englishman; it isof \ious, that 
such an Aurora Borealis, constant in its occiirrcnce a little 
fmlher to the Northward, and almost the solitary spectacle of a 
generation a little fui tlier to the South, is, as a natural phe¬ 
nomenon, a -very dillerent thing from an Aurora Borfealis 
wliich, though far enough to the South, sulficiently frequent iu 
comparatively trivial magnitudes and lustre, is seen, cither iu 
the South or iu the North, in its greatness, and in its splendour, 
but yet rarely, and with, perhaps, almost equal rareness; it is 
obvious that, as natural plieuomcna, and not less so as sights 
couneeled by inankiud with their own fortunes, the two ttiinga 
now described are exceedingly unlike as matter of history, and 
equally so as matter of pliilosophy. If w'C are simply to recorti 

the occurrence, it is one thing to speak of ct phenooai^^M 
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which, in the SJouih, is seen only at lon^ intervals, -wlnle it is a 
“ constant atteinlant” in the North; aiul another thing to 
spcpk of tliat .which, whether in the South or in the North, is 
equally rare, and ccpmUy out. of the “ constant” course of na¬ 
ture. If we are to write the history of nature, it is one thing 
to relate, that sucli }>henomena, or ratlier others, infinitely more 
splendid, more terrific, or more inurvollous, than that whicli 
was witnessed in Lontloii, in the moiitli of September in this 
year, or in the same month some tluce-and-twenty years ago, 
or else some six-anddliirty, and, to judge by experience, is 
not to be looked for, in the same city, during twenty or thirty 
years sigain;—it is one thing to relate that, in the Shetland 
Island.s, such a spi'claclc is a “ constant attendant of clear 
eVenings,” and another thing to relate, that though, perhaps, 
on clear evOnings, in the Shetland Islands, som<^ small dis¬ 
plays of the Aurora arc not unfrequeutly perceived, yet, that 
such ail exhibition as has recently been witnessed in Ijondon, 
and still more, such as, more effulgent, and more extended, 
and more vigorous, and even coloured by the atmosphere 
into the terrific;—that those exhibitions; in short, of whlcli 
our naturalists and men of science would persuade; us, that, 
W’hile bchcl<l nightly by those of the North, they are known 
to us by very faint examples alone ;—those exhibitions,—that 
those extraordinary examples of the brightness and vigour of tlie 
Aurora—are as rare, or almost as rare, not only in the Shet¬ 
land Islands, but in Iceland, and on ihc shores of the fey Sea, 
as ill the •*Lrccts of liondoii themsehcsl If is obvious, loo, 
that if we are to speak of this phenomenon philosophically, 
if we are to attempt to explain its origin and use,—its source 
in the natural elements, and its office in Ihe natural economy; 
here, too, the solving of this question of the f nujuenci/ or infrO'- 
queney, the couatancy or tlic mconstanc.yj of these mighty 
exhibitions, even in the North, and under the Pole itself, is 
matter .of foremost importance. And wluit is the testimony, 
these heads, which is borne by the accounts colk'cted by 
ijfmelmP Is the Northern Light of ilie (jerinan naturalist, 
^patently constant attendant of clear evenings, even in tiu; 
cou^itxies between the I^enaand the Yencsei ? Is tlw; spectacle, 
a^d the atmospherical hurley, which seems to rush over the 
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linn(iiif];-e:roniuls of tlio hunlcrs and Ihoir doj^s, and which 
fVij^hiciis die very doi^s, and pins them to the ground till it is 
])assecl, or lias soenuid to pass ; is this tli(5 “ constant attendant 
of cl(‘ar (ncJiiiigs,” or, is it a prodigy so uncomniou as to defy 
familiarity.^ Jkit, if this evidence is insidficient, let us look to 
what IS said of its in/lnence, in tJiosc countries, on the subse¬ 
quent stale of the .itmosphere. So far from the Aurora being 
an altcndant or follower of clear evenings, it seems that clear 
c\ enings follow llie Aurora! It is said, that after its occur¬ 
rence, dear and calm weather is cnslonjnry to follow; and, 
here, the cxjiression itself is implicative of the rarity of the 
occurrence, if it were constant, how* should this result come 
to be iioliced ; and, in(U*od, if the Aurora Borealis were the 
cojistaut allendaut of each twciity-foiir liours, and if clear 
weather w(;re usually in the train of the Aurora Borealis, how 
coidd it ordinarily hapjjen, that there should be any thing else 
than clear weather, in the countries visited by the Aurora, or 
any foul weathcir for the Aurora to dispel? Yet, such is the 
established prejudice concerning this supposed frecpicncy 
of the more powerful displays of the Aurora in llie climates 
furtlier to the North than our own, that a writer, quoting the 
very statement above, absolutely prefaces it with the remark, 
that Gmclin, in pointed terms, speaks of the Aurora as “ fre- 
cpicnt,’* as well as “ very loud,” “ in the North-eastern parts 
of Siberia*!” A simple perusal, in the meantime, is sufficient 
to show, that Gnieliu says nothing affirmative as ‘o its fre~ 
qnauvii; while a slight consideration of the faci.' which he 
adduces must satisfy us, as no doubt they satisfied Graelin 
himself, that the occurrence, even in Siberia, is actutdly infre¬ 
quent ! 


XL In reference, however, as well to the image presented 
above, of “ a vast lent expanded iu the heavens, glittering 
with gold, rubies, and sapphires;” as also to many less 
ambitions and figurative descriptions of the spectacle the 
Aurora Borealis, (not excepting that indicted by himself,) 
the author is anxious to suggest a caution against the too 
exaggerated conception of the realities intended. Wbrdi?^ 


* Encyclopoedia britanmcB. 
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upon such occasions, arc rarely more than imperfect pic¬ 
tures, prchcntinj^ but feeble likenesses, and either deficient 
or excessive -in the amount of Ijcauly, or of tlic reverse, of 
whatever kind, which they attempt to copy from their ori;^iiials ; 
and the iucouvcnience is seriously great, whenever the ohjc^ct 
portrayed is wholly sfraiig<‘to the mind befijrc which it is placed. 
The iinpcwfi'ct power, both of words and WTitten chanictcrs, 
to convey jjrocibO, and sometimes even toleral)lc ideas, of 
the obj('cts, cither sensilileor abstract, which they are inUmded 
to represent, and tiie, superior inteiligil)ility so often belonging 
to diaiirams or li'i'urcs, or other resources of the art of tlrawin«’-, 
(the primitive, and, for so many purposes, the most inslructi\o 
nyjde of writing *,) would have led the prestmt, writer, had 
time permitted, to endeavour, as often as possible, to (du- 
cidate by .such metms the several parts of the fijregoing 
observations; but which means, at last, and in reference to the 
actual phenomena of the Aurora, would necessarily fail to 
convey the due, and yet no more than the duo impression, to 
such as are wholly without its ocular acqu.'iintance. We arc 
little aware how much, upon ordinary occasions, our un(i(u- 
standing of words heard or read is assisted by our previous 
knowledge of the sensible objects, or of the acqtiired notions, 
to which tliey refer; and the examples would be endless, of 
tlui sensible objects i)rcposterously misconceived, as well as 
the propositions made false or ridiculous, tlirough thcj frequent 
inadequaev of words to communicate truths entirely new 


* The individual, social, and political imporinnee of making tho art of 
ilrawing a brunch ot ^onc^al education, is a subject which the author can 
never cea.so to ur;'o upon tlie atlcntion of his li llow-countrymen, and of all 
the civilised woild. it js more titan ton ycitrs stnrj' lio llist cndcavounx! to 
lead the public tve li) its regard. In lOn^ljind, and nitli u vitu\ Irj tlje 
subsistence of a larje and always iiuu-a'-in" popul ilion, it is an cation 
IN 'Min Aars wliirli Ls the groat want j and llio ttrt of dvmring^ besidi s bring 
tile assistant of ail htowledife vluitevci, is po( uliavJy &o of all olhcr arts tlian 
itself, or of all other works of the /tand. A recent .'^einion, by tho liord Bishop 
of EtoihAnd.Well^, preached at Wells, foi the benelitof the i}iocesan >ational 
Sclttolvbears Mnple testimony to the deficiency, and even the dangers, to 
npt ]e«i than tp others, in all (he preMnt popular educsttion j'and, so 
^'r, Uierefore, to the soundness of the author’s piinciph's, and to tlio fitness 
of lepicdy. His own design, however, is not only to leniedy an evil urising 
present practice, but also to produce an itidei>rndenl good ^ aiul, 
not ^rely to aid the poor, nor merely to promote the political welfare of this 
iUBgdQ^,.bot to incre^ tho resources, physical aud intullcclua],ofail classes, 
md to piomoto the wel^ of the whole world. 
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to the disciple. Even tlx§ history of opinions* concerning the 
Aurora Borealis itself, might be cited upon this very point. 

The ordinary and natural resource, in such circumstances, is 
comparison ; but oven comparison has been llio source of 
great and endless errors of description. (Jf the dcigree of 
resemblance proposed betwo(;n tljc kno\>'Ji and the unknown, 
then' is no conuiion measure for the minds of the hearer and the 
listener, and lla^ point or points of com])arison intended by 
the first must often lie misttdaai liy the second ; or, if reference 
is made to a similitude under one asjteci, llio imagination 
conceives a reaemhlance .also under aijothev: thus, if it is 
said, that an unknown animal is as/w/v/cas a horse, the idea of 
also of u horse, is apt to he atlached. A modern 
English work of science premises, upon the suliject of the 
Aurora Borealis, that its o])j)carance is so w(dl known as to 
render description needless. It is Iruti that the work referred 
to is printed in the Northern part of the island, where Ihe phe¬ 
nomenon is doubtless more familiar than in the Southern; hut, 
in llic foregoing pages tliemselvos, it has, perhaps, been de- 
monstnitcd as i>robably certain, that if it is any where suffi¬ 
ciently known to render tiescription tritii for the common eye, 
it has at least never hitherto been described ^dlh sulficieut pre¬ 
cision for the aid of speculative research. To attempt to ex¬ 
plain its cause, and to relate its entire history, its appearance 
must first he either oliserved or describe<l witli accuracy ; and 
we iiave seen, above, that some of the most scienlihe reason¬ 
ings wliich have Jiiiherto been offered as to ilie former, arc 
wholly inapplicable to the true peculiarities of the latter. 

Considered sini[)ly as a visual object, ami as a meteor 
differiug from all others, and especially from all other luminoius 
meU^ors, in this, Unit its duration extends to hours, if not to 
days and months; the only resemblance, perhaps, that can he 
suggested, is to that description of lightning which is called heai- 


the beauty of the Aurora; and since the light of the latter* 
however mobile, varied, and, from time to time, increaseti.^pl 
diminished in itself, is yet, as to general effect, contin^l^ 


UglifnitKj, the freqiumt cora])aiiiou of our summer-evenings 
Jbii, here, the similitude is inexpressibly feeble; singgiieat 
light)img has nothing, I'.ilher of the splendour, the yiOTHni'e^ p 



420 


Description of the Aurora Borealis 


steady. Thcr4 remains, then, but compare the phenomenon 
of the Aurora with the rising or the setting Sun. In both of 
these iottor, 115 in the Aurora, the light is in the horizon, and 
that light is shot upward, ])crpen(licularly, or obliquely, 
toward the zenith or toward the right and left; and both of 
these, like the Aui'ora, are more or less constantly attended with 
a variety of colouring, similar in lino if not in depth, and 
always beautiful, and ofteii gorgeous. IVith the Sun, and 
with the beams of the Sun, ancient description, in point of 
fact, has confounded the Aurora Borealis, to tlie degi*ee, per¬ 
haps, of giving origin to some of the ancient and poetical 
descriptions of the Sun, utterly inappropriate and inex[)licable 
as understood of tliat day-star, but easily recognised in the Au- 
roA; yet the dissimilitudes, at last, are numerous and great! 
Of the essential dilference of figure, both as to the beams of tlie 
Sun, and the beams of the Aurora, in severalty, and of the in¬ 
evitable dilference of. indication of which, as to their nature, 
mention has been already made; and also as to tlie general or 
collective figure of the beams of the Aurora, a.s contrasted witli 
that of the rising, or of the setting Sun. The next point is the 
horaogeneily of colour in the beams of the Sun, however the 
apparent colour may vary, as it is seen to do, from horizontal 
stratum to horizontal stratum, from the horizon to the zenith, 
according to the varied density of the medium between the 
light and the eye of the spectator. The light, upon the 
other hand, of the beams of the Aurora is heterogeneously 
coloured in itself, and is so displayed; and not, therefore, 
varied as the beams ascend from horizontal stratum to hori¬ 
zontal stratum, or as crossing all the beams together, but 
found in each parlicular beam itself, and attending its 
direction, whetbe; vertical or inclined, and whether recti¬ 


linear or cui^’ed. Waiving, then, any comparison in detail, 
between the phenomena of the Aurora, and the phenomena of 
the rising o? of the setting Sun, but admitting that, to a certain 
degrfljbil^l ^ alike vast in dimensions, splendid in light, rich 
in ahd,di?rable upon the eye ; there is still nothing else 

to be ^^oiued, tban that, at least with reference to vastness of 
diiDjen^Ai und magnitude of the volume of liglit; to the quan- 
tity to the richness an^ gorgeousness of 
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the attendant colouring; there can be little risfr in the asser¬ 
tion that, vast, and splendid, and beautiful, and rich, and gor¬ 
geous, as, when seen in the most favourable •situation, and 
uiulcr the most lavourable circumstances, the Aurora may be, 
it is, at last, but insignificant, wlteii compared, for those fea¬ 
tures, to the vastiiess, the splcjiidour, the beauty, the richness, 
and the gorgeousness, more or less, from day to day, disj)layed 
in the rising or the setting of the Sim; and, that for chaster 
beauty, and oven for amount of light diftused, it is not even to 
be likened to the silver Moon! As a sub^stitute, too, for either, 
or for both, the Anroia, in the regions of cold and night, may 
justly demand the admiration and the blessing of mankind; 
and, in regions cold and inclement, its rarity, not unaccom- 
[Muiied by beauty, by grandeur, and sometimes even by the 
terribUi in a]>pearauce, may vX'W invite the gaze and fix the 
attention of beliolders; but, considered along with tlie light of 
the luminaries of heaven, its claims reduce themselves in 
quality, though certainly not in degree, to a level with those of 
an artificial lustre ; and we almost repeat, in reference to the 
light of the Aurora, as compared with that of the Sun, or even 
of the Moon, what the poet has said in reference to the lights 
of our chambers:— 

“ Who but rather turns 
To heaven's broad beam his unconstrained eye. 

Than to the glimmering* of a waxen flame 

The Moon, in the meantime, inferior as she is to the Sun, 

has been “ blessed,” from age to ago, for her useful light 

and the ** useful light” of the Aurora, also, has its claims to 

“ blessing,” It co-operates with the Sun, tlie Moon, and with 

other agents of nature, to make, uot merely the Polar regions 

of tlie earth, but the entire globe of the earth, Iraitful, at once, 

and habitable *! 

* Tlic author lias an opinion, that among* thn “ Dg*cnts of nnlure,” for equalis¬ 
ing the temperature of the surface uf thi* globe, is to be reckoned, nut only 
I he Northern and Southern Lights, but the entire Ocean | and that thU agency 
is the inimcdiatc object aimed at in the evisteiicc of thia^fest, as one^body of 
-water aurmunding the enlire gUtbo. llis evidence comusta in gcogra|>hica], 
hydrogniphicul, melcoroIogicul,und phj'siological factSyas also io the apparent 
reason of the case. lie supposes, in conseipiencc, a perpetual circulation ot 
the waters of the sea, longitudinally round the globe, or from Nordi tO'' 
South, and from South to North again ; and the result of Captain Parry's la^ f 
attempt to reach the Arctic Pule, as also some of the facts which have, traa^ ' 
pired respecting Captain Franklin’s late land expedition, Appear 
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XII. In n succeeding paper, the author may possildy 
submit to the consideration of his reader, the particular and 
novel hypotheses which he has allowed himself to form, as 
to the suhstanvc, cavses, and effects of the Aurora ; hypotheses 
partly dej)endont upon those fads in its mitural history, 
which, above, have been almost the exclusive objects of atten¬ 
tion. At present, the leading particulars of the natural history 
of the phenomenon, which it has been attempted eitJier to 
bring or to fix in view, are these: 

1. That the Aurora is a phenomenon obs(;rved both in the 
Northern and Southern Hemispheres. 

2. That, in eithc*r hemis[>here, it is observed in the g(*neral 
direction of the corresponding pole of the earth. 

3. That, in the Northern Hemisphere, on the shores of the 
Icy Sea, or at the furthest distance north, its situation is still 
obsei^'ed to be the northward. 

4. That, in the Southern Hemisphere, it has been observed to 
the east of the South Pole, and in the Northern, to the east 
and west of the North Pole. 

5. That, upon the late occasion, the place of its columns, 
during the exhibition, was observed to change from the west 
of north to the east of north ; but, so as always to have the 
north for the apparent centre of its strength. 

G. That, ij the Arctic regions, the apf^earance of the Aurora 
is said to be usually followed by clear and calm weather. 

7. That the appearance of the Aurora Borealis is no wise 
peculiar to the winter solstice, but has been observed in each of 
the eight months of September, October, November, December, 
January, February, March, and A[)rll, and may be regarded, 
therefore, as toiucident with the Arctic winter; and that the 
appearance of »ii Aurora in the Southern Hemisphere, in the 
month of Febp.uiry, or beginning of the Antarctic winter, as ob¬ 
served during the voyage of Captain Cook, in the year 1773, is 

bis Iheoi^, t^ording to which the physical use. or Unal cause, oC Ihc exislcnco 
of the Ocean has never previously been iindersiood. ills theory an'erls the 
questioirof tte Vortfa-west Passage, which latler object he suspixts to have 
neves yet be^'&pnn^ed in the true direction; even the disioveries of (.'uptain 
Parry appearing to him to have fallen short of asccilaining the communication 
'with the'Polac Saa hy the chnnael of Davis's 2)lrait.—Some introductory ob- 
■ervatipn# japoa this jpfMect have been already made in an article in the 
Maputo (vol. xvii. p. 871.) 
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consistent U'ith the persnasion, that the Aurora Australifi, in 
its turn, is a phenomenon of the Austral or Antarctic winter. 

8. That considcrahle or powerful dispUiys of'thc Aurora are 
infr(iquont, oven in the extreme Polur regions; and that it is 
very considerahle or powerful displays alone, which make them¬ 
selves visible i»> the lower latituilcs, north or south of the 
equator. 

9. That no appearance belongs to the Aurora itself, but that 
of its coruscations, columns, spears, or streamers ; and that 
all colours, therefore, or coloured ligures, not belonging to the 
coruscations, hut coincident in their appearance, are to be 
regar(l(*(l only as ri’llections or refraclions of light, derived 
from tlie coruscations byliie clouds which happen to cover the 
sky. 

.10. That the colours, or coloured light, proper to the Aurora, 
or seen in the columns or coruscations themselves, are varied 
from column or coruscation to column or coruscation, and 
severally continued in the <lirection, and throughout the length 
or height, of each, 

11. That, ill the late example, the columns or coruscations 
situate in the due north, or apparent centre or focus of the phe¬ 
nomenon, exhibited a light at least comparatively while; and 
that the variation, from white to colour, hud an apparent 
relation to the comiiarativo remoteness of cacli column or 
coruscation from the column or coruscation in the central 
norl h. 

12. That the direction or position of the columns or co¬ 
ruscations of the Aurora, are so far from being iicdbrinly con¬ 
vergent toward tlu' zenith, or uniformly verlieal, or from the 
horizon to the zenith, (hat, in the late examjde, they did not 
eonve/'fje toward the zenith, but, contrariwise, diverged from it; 
ftjireading thcjmselves like the sticks of a fan, or like stalks in a 
llowcr-basket. 

ill. That the columns or coruscations of the Aurora are not 
uniformly rectilinear in their figure ; but that, in the late ex¬ 
ample, those on the north-easl.waril were curved outwardly, 
or “ bent sideways,” as described in the appearance of t^e 
columns or coruscations of an Aurora seen in tbe Southern 
Atlantic, during the voyage of Captain Cpp^, 



ProceGdhga of tlio Royal Sockhj, 

The minivorsai^ meetin;i of the Koyal Socioly for the cloclioii 
of a j»resident, and oilier ollicers, wns held as usual at Somer¬ 
set House, on Thursday, llio 30th of Noiemlier, being St. 
Andrew’s day. 

Till within a few days of the election, it was generally un¬ 
derstood that the Rt. Hon. Robert Peel was a candidate lor 
the chair; in consequence, lionevcr, of that gentleman having 
declined, Davies Gilbci, Esq., M.P., was put in nomination, 
and was almost unanimously elected the l^resideiit of the 
Royal Society. 

The late secretaries, Messrs. Herschel and Children, liaving 
resigned their respectiv(^ offices, Dr. Roget and Caj)tain Sa¬ 
bine were nominated in their places, and were duly elected. 

The accession of Mr. Gilbert to the chair having reridenjd 
vacant the office of Treasurer, Major Kater was elected in his 
place. 

The following council was elected, to continue in office 
until St, Andrew’s day, 1828. 

Davies Gilbert, Esq. 

Major Kater. 

Dr. Roget, M.D. 

Captain Sabine, R.A. 

Dr. Wollaston, AEP. 

Dr. Fitton, M.D, 

Dr. Young, M.D. 

Dr. Paris, M.D, 

Dr. Prout, M.D. 

Dr, Goodenough, D.D. 

Dr Buckland, D.D, 

J. W, Croher, Es<p 

Lord Colchester. 

Sir E. Home, Bart. 

Sir H. Davy, Burl. 

John Pond, Esq. 

Capt. F. Bcaulbrt, R.N. 

*K?wicis Rady, Esq. 

Jo^ Guiilemard, Esq, 


I^rocc edinrjs oj iha Koyat oocieiij. 
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In consequence of hfivinj; been cleclc4 PresiAentpro tempore 
by the council,) the chair havinfc been vacated some weeks 
previous to the general election,; th.o duties of .the office were 
performed by JVIr. Gilbert, on occasion of llie present anni¬ 
versary. After liaviii^’ read over tlie list of members admitted, 
and of those d<’cease<l durin*^ the lost year, lie proccicded to 
iiniiounce the di.qiosal of the Koyal and Copley Medals, as 
awarded by the votes of the council. 

Of the Jioyal Miulals, one was awarded to Sir H. Davy, 
and the other to Professor Struve. Of the Copley Medals, 
one wns given to Dr. Pront, and another to Lieutenant Forster, 
Oil lliis occasion Mr. (iilbert pronounced an oulogium upon 
the respective rixeivers of the medals; and, in adverting to the 
laliours of till! several individuals, he justified the decision 
of the council, in bestowing upon tliem these marks of dis¬ 
tinction, in a learned and eloquent discourse. 


Proceedings of the Horticultural Society* 
Septc^nber 4/A. 


A r.M’KR by Mr. Lindlcy was read upon the new iiaidy plants 
which had flowered in the Society’s garden; among them a 
number of new shrubs were mentioned, which appeared likely 
to jirovc acquisitions to the public. A thormoiiiolcr was ex- 
iiibited by Mr. Biegazzi, of Derby, for ascertaining llie tempera¬ 
ture of bark-beds. It consisted of a thermometer enclosed in a 
shait of copper with a wooden handle, and a door in its side, 
by which the temperature can be ascertained with precision. 
It is needless to jioinl out the superiority of dm plan, over the 
common mode of determining this very essential point, by 
feiiling of a stick jircviously stuck in the bed ; the sensation of 
heat when the stick is grasped in the band wil) obviously 
depend in a great degree upon the temperature of the hand 
ilsitlf. As usual, there was an extensive display of all the 
choicest flowers and fruit of the season. One hundred and 


seventy-two subjects of this description were plftced upon the 
fable. Among the flowers, the most remarkable was a new 
hardy climber from Mexico, with deep purple atudtied 
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Proceedings of the 

with glittering ^reen glands, called Maurandya Barclaiana ; 
among the fruit was u line specimen, from Lord Grantham^s 
garden, of the Papaw, a tropical fruit never ripened in England 
before. 


Soptnnher ISM. 

The exhibitions of this day were chiefly confined to a display 

of Dahlias, which for iiiagiiificence exceeded any thing of the 

kind we ever witnessed before. The large meeting-room was 

filled with masses of tlie rieliest and most livelv colours. In 

the whole, eight hundred and fifty-one \aricties ivcre sliowm, 

amonic whicli tlie finest were from the jjarden of William W^ells, 

Esq., of Kedlcaf; but >\here all arc so excellent, it is almost 

invidious to jiarticuhirize. The time will be nnnembered by 

many of our readers nhen gardens in the autinnn ronlained 

little besides marigolds, sun-flowers, and sweet-peas; by,the 

aid of dahlias and chrysanthemums the autumn has now be- 

•0 

eonie tlu‘ liveliest season of the year, and ihe beauty of the 
flower-garden is only destroyed by the stwerest of the ^\ inter 
frosts. Among the gra[)es upon the table was a remarkably 
oxceihmt yellow-berried kind, from Portugal, from the gardmi 
of Mr. Uolford, of Hampstead, which was quite new to 
this country. Apples, nectarines, peaches, and pine-apples 
abounded. 

October 2nd, 

Among the flowers was a fine bunch of ranunculuses, from 
Mr. Groom, of \\'ahvortli, a rare sight in October; they were 
obtained by ha\ing been planted in July and carefully protected 
by tulip-sluidts when coming into flower. The season lor 
softer fruits being nearly over, pears and apples Ibrmcd the chief 
display ; of these a vast uuniber, upwards of one hundred arul 
eighty of i1k; latter, were uj)ou the taldc : the Blenluriin orange, 
or Woodstock pippin, pomme gris, scarlet nonpareil, court- 
pendu plat, golden rfeitiette, and pacUhorse apples ; and Chap- 
man^s, Marig;]^uise, and I)rown bcurre pears, ap|)eared to us 
to excel alf^^heir rivals. The famous gloux morceau and 
beurr6 d'Aititnbfifg pears were also exhibited, but were not 
ripe. 
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October IGth, 

The first rnimber of a new periodical work, called the Porno- 
lotjical May^tzinCf consisting of coloui-cd figures of the fruits 
cultivated in Great Jiritain, was placed upon the tjible. Among 
the apples w^ere specimens of a variety sent from England 
to Connecticut, i:i the year lt)3(), and reimported from America 
within a few years. It proved to 1)0 a kind not known at tlic 
present day in this country, but still cultivated in France. In 
tin; gardoning books of llu^ sixteenlli and scvejitecnlli centuries 
it is mentioned under the name of ib'C liautc bont6. The 
specimens exhiliitod sor\cd to disprove the opinion that many 
of tlio American apples are liiiropean kinds altercfl by diinute; 
lliese, ultliough ibo ()roduco of trees wbicli have been growing 
in AuKuica for nearly two hundred jears, dilfercd in no respect 
from French .samples exhibited, at a subsequent meeting of the 
Society. 

November Gtlu 

An excellent paper was read upon the method of cultivating 
horse radish, in Denmark, The roots are cut into slips, and 
j)Iaiited horizontally^ the lower end inclining a little upwards, 
and the crown of the plant hanging over the alleys, by which 
the beds arc separated. From time to time the roots arc nu- 
covered, and all the lateral fibres are carefully removed, by 
which the size and length of the roots are much incicased. 
Tlie place hitherto occupied by dahlias, was now taken hy 
Cliiuose chrysaiillKmiums, of which a large number, coiisi.slitig 
of twenty-two diflerent \ arieties, was exhibited at the l)ottom of 
the room. 

Notcmhirr 20M. 

Cnllings of the fine new Portugal grape, ot which fruit was 
exhiliited on the 18th of September, weres'distnbuted to the 
members present. A few dafiliatlowers still showed themselves, 
notwithstanding the unusual severity of som^-eariy* frosts, and 
the room was crowded with chrysanthemums. Theroux nior- 
ceau and beinre d’Arembcrg iiears w'ere tasted; found to 
retain the station which has been assigned to head 

of all known varieties. 





ASTRONOMICAL AND NAUTICAL 
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i. Ephemeeis of the periodical Comet for its llelwn in 
1828, computed with the consideration of a eesisting 
Medium. By I’rofessor Encke. 

Elernents. 

Mean anomaly 1829 Jan. 9.72, mean timeatFaris, == 0° 0' 2".83 
Mean daily sidereal motion = 1069".87572. 

— O / // 

Longitude of the penhelioti = 157 17 26.2\ Mean Equinox 
Ascending node . . = 334 28 47.Ij 1829 Jau.9.72. 

Inclination.= 13 20 47.9 

Angle of‘the eccentricity = 57 38 26.2 

Ephemeris, ‘ 


Dccl. N. 

14)9. Pisf. 

Of t! 

0 r 

e 

22 42+. . 

.34603 

.19571 

52 

% 34411 

.18983 

23 I 

.34217 

.18390 

10 

.34022 

.17791 

19 

.33825 

.17187 

29 

* .33626 

.16577 

38 

.33425 

.15902 

47 

.33222 

.15341 

56 

.33017 

.14714 

24 6 

.32810 

.14082 

15 

.32602 

.13444 

24 

.32392 

.12801 

34 

.32180 

.12153 

43 

.31966 

.11499 

52 

.31749 

.10839 

25 2 

.31.531 

.10174 

11 

.31310 

.09504 

20 

.31087 

.08829 

29 

.30862 

.08148 

38 

.30635 

.07462 

47 

.30406 

.06771 

56 

.30174 

.06075 

26 5 

.29940 

.0.5375 

14 

.29704 

.04670 

23 

.29465 

.03961 


MeanPari:>ian A. E. 


Alls- 


Sept. 


23.3 
24.3* 

2.5.3 

26.3 

27.3 

28.3 

29.3 

30.3 

31.3 

1.3 

2.3 

3.3 

4.3 

5.3 

6.3 

7.3 
0.3 

9.3 

10.3 

11.3 




o / n 

26 50 + . . 
50. . . 
49. . . 
48. . . 
46.. . 
44 
41 
37 
33 
28 
22 
16 
9 
I 

25 53 

44 
#34 

'23 
-■■^11 
24 58 

45 
30 
15 

23 58 
41 



Mean Fsnsian time. 18Si). A. R. 


Deri, N. 


Sept. 17.3 23 22+.. 

18.3 2 

19.3 22 41 

20..3 19 

21.3 21 56 

22.3 32 

23.3 6 

24.3 20 39 

25.3 10 

26.3 19 40 

27.3 9 

28.3 18 37 

29.3 3 

30.3 17 27 

October 1.3 16 50 

2.3 16 11 

3.3 15 31 

4.3 14 49 

5.3 5 

6.3 13 20 

7.3 12 34 

8.3 11 45 

9.3 10 55 

10.3 ^4 

11.3 9 10 

12.3 8 15 

13.3 7 19 

14.3 6 21 

13^3' 5 21 

16.3 4 20 

17.3 3 18 

18.3 2 14 

19.3 1 9 

20.3 0 3 

21.3 358 56 

22.3 3.57 47 

23.3 356 38 

24.3 355 28 

25.3 354 17 

26.3 353 5 

27.3 351 53 

28.3 350 40 

29.3 349 27 

30.3 348 14 

31.3 347 1 

Nov. 1.3 345 47 

2.3 344 34 

OCT.—DEC. 1287. 


Log;. Dlst. 

o it O 0 


26 32 + . 

.29224 

.03247 

41 

.28980 

.02529 

19 

.28733 

.01806 

58 

.28484 

.01080 

27 0 

.282.32 

.00350 

14 

.27978 

.99617 

22 

.27721 

.98881 

30 

.27461 

.98142 

37 

.27198 

.97400 

45 

.26933 

.96656 

52 

.26665 

.95910 

58 

.26393 

.9.5162 

28 5 

.26118 

.94413 

11 

.258-10 

.93663 

17 

.25559 

.92913 

22 

.2.5275 

.92161 

27 

.24987 

.91415 

32 

.21696 

.90668 

36 

.24402 

.89923 

39 

.24101 

.89181 

42 

.23803 

.8844:2 

44 

.23498 

.87707 

46 

,23189 

.86976 

47 

.22'87(> 

.86251 

47 

,22559 

.85532 

46 

.22238 

.84820 

45 

.21913 

.84116 

43 

.21581 

.83121 

39 

.212.51 

6:3735 

35 

.20913 

.82059 

30 

.20570 

.81394 

24 

.20223 

.80741 

17 

.19871 

.80101 

9 

.1951.5 

.79474 

0 

.19)54 

.78861 

27 49 

.1S787 

.78263 

38 

. 18415 

.77681 

25 

^ .18038 

.77116 

11 

^ .17656 

.76568 

26 56 

• .^.17268 

.76037 

40 

16874 

.75525 

22 

. J6475 

.75031 

4 

:ied6f 

.74557 

25 44 


.74102 

23 

.151^ ^ 

.73668 

1 


;78253 

24 38 
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Meao Pariiiifta titn^ 1^S9. A. R. 

DmI. N. 

Log*. Ditt. 

Nov. 3.3 

0 / o 

• O ! H 

O 

0 

343 21 + .. 

24 14+.. 

.13943 

.72483 

4.3* 

342 9 

23 49 

.13497 

.72128 

5.3 

310 56 

23 

.13044 

.71793 

6.3 

339 44 

22 56 

.12583 

.71477 

7.3 

338 33 

29 

.12114 

.71180 

8.3 

337 23 

0 

.11638 

.70902 

93 

336 13 

21 31 

.11153 

.70642 

10.3 

335 4 

1 

.10660 

.70399 

11.3 

33.3 56 

20 31 

.10158 

.70172 

12.3 

332 IS 

0 

.09647 

.69961 

13.3 

331-41 

19 29 

.09126 

.69765 

14.3 

330 36 

18 57 

.08595 

.695S3 

15.3 

329 31 

25 

.08055 

.69415 

16.3 

32S 27 

17 52 

.07505 

.69258 

17.3 

327 23 

19 

.06944 

.69113 

IS.3 

326 21 

16 46 

.06372 

.68979 

19.3 

323 19 

12 

.05788 

.68834 

20.3 

324 18 

15 39 

.05193 

.68738 

21.3 

323 18 

5 

.04585 

.68630 

22.3 

322 19 

14 31 

.03965 

.68529 

23.3 

321 20 

13 56 

.03331 

.68134 

24.3 

320 21 

22 

.02684 

.68345 

25.3 

319 23 

12 47 

.02022 

.68261 

26.3 

318 26 

12 

.01346 

.68182 

27.3 

317 28 

11 37 

.00655 

.68106 

28.3 

316 31 

2 

.99948 

.68034 

29.3 

315 34 

10 26 

.99225 

.67964 

30.3 

314 37 

9 50 • 

.99484 

.67897 

December 1.3 

313 40 

9 14 N. 

.97726 

.67833 

2.3 

312 43 

8 37 

.96949 

.67772 

3.3 

311 45 

8 0 

.96153 

.67713 

4.3 

310 48 

7 23 

.95336 

.67657 

5.3 

309 49 

6 45 

.94499 

.67605 

6.3 

308 50 

6 6 

.93640 

67556 

7.3 

307 50 

5 27 

.92759 

.67513 

8.3 

306 49 

4 47 

.91854 

,67476 

9.3 

305 47 

4 6 

.90924 

.67446 

10.3 

304 44 

3 24 

.89969 

.67425 

11.3 

393 40 

2 42 

.889S7 

.67415 

12.3 

302 34 

1 58 

.87978 

.67418 

13.3 

301 27 

1 13 

.86939 

.67437 

14.8 

300 18 

0 27 N. 

.85870 

.67475 


299 7 

0 19 S. 

.84770 

.67536 

5 la. a 

, 17,3 

297 54 

1 8 

.83638 

.67623 

296 40 

1 58 

.82474 

.67742 

» 18.3 

295 23 

2 49 

.81276 

.67896 

».8 

294 5 

3 42 

.80042 

.68091 
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M^on Pftriaian tlnn*, 1829. A. 

R. 

DeH. N. 

^ Log*. Dint, 


o 

/ it 

0 / * 

o 

© 

Dec. 20.3 

292 

45+.. 

4 36 + . . 

.78771 

.68333 

21.3 

291 

23 

5 32 

.77465 

.68627 

22.3 

289 

59 

6 29 

.76123 

.68980 

23.3 

288 

34 

7 27 

.74746 

.69399 

24.3 

287 

8 

8 27 

.73331 

.69889 

25.3 

2H5 

42 

9 27 

.71890 

.70456 

26.3 

284 

15 

10 28 

.70416 

.71107 

27.3 

282 

48 

11 30 

.68917 

.71845 

28.3 

281 

23 

12 32 

.67399 

.72677 

29.3 

2S0 

0 

13 34 

.65871 

.73604 

30.3 

27S 

39 

14 36 

.64342 

.74629 

31.3 

277 

21 

15 37 

.62830 

.75750 

1830 Jan. 13 

2T(> 

9 

16 37 

.61348 

.76969 

2.3 

275 

2 

17 36 

,59920 

.78278 

3.3 

274 

1 

18 33 

.58572 

.79670 

4.3 

273 

9 

19 29 

,57332 

.81130 

5.3 

272 

25 

20 22 

.56231 

.82673 

6.3 

271 

50 

21 12 

.55304 

.84259 


The opposition to the sun will be 1828, Oct. 12.34: while its 
Hg’lit is weak, it may be observed on or near the meridian. 

On the 10th of Nov. 1828, its distance from the sun will be the 
same as at the time of its discovery in ISIS, and it will be consider¬ 
ably nearer to the earth ; and on the 21st of December, its position 
wiili respect to the sun will be the same as at its last observation 
in 1819; and with respect to the earth, its situation will be more 
advantajyeous. The 1st of January, 1829, it will set with the sun. 

ft follows, that the most advantageous time lor seeing it will be 
during* the whole of November, and the first 25 days of December, 
It will scarcely be seen before the end of September, as it lias hcrc- 
totiire never been observed more than tw'o months before the time of 
its perihelion, and even iu the dark winter nights will scarcely be 
visible more than 14 or J 5 weeks before that period. Alter the peri- 
liclion it will not be visible in these parts of the wcirld. 


ii. Elementary Undui.atory Theory of Light, 

By Mr. Fiiksnkl, 

[Continued from the last Number.] 

In order lo complete the explanation of the Qondjtions neces* 
sary for the formation of the fringes, it remains ilo show why 
a small luminous point must be employed in experiments on 
diftraction, and not an object of any considerable diiieiJsioiMi. 
If we resume the case of the interior fringes of th^ 


a narrow bodj^, it will be easy to apply similar ai*guments to 
other cases of diffraction. 

The middle of the central band, which is always formed by 
the simultaneous arrival of rays, which depart at the same 
instant from the luminous point, must be found in the plane 
drawn through this point and the line bisecting the narrow 
body: because, since every thing is symmetrical on each 
side of this plane, the rays which unite in it must have passed 
through equal routes on each side, and must consequently 
arrive at the same instant, unless they have passed tlirough 
different media, which is not the case to be considered at 
present. The situation of the middle stripe being deter¬ 
mined, that of every other stripe must also be determined 
accordingly. Now it is evident that if the luminous point 
should change its situation a little, and be moved to the 
right, for example, the plane, which has been supposed, 
would incline to the left, and would carry with it all the 
fringes which accompany the middle stripe. And if, instead 
of supposing such a motion, we suppose the luminous point 
to become of sensible dimensions; the integral points of 
W’hich it is composed will each produce a group of fringes, 
and their situations will be so much the more remote as the 
luminous object is larger; and ultimately, if its size is suffi¬ 
ciently inci*eased, they will extinguish - each other and disap¬ 
pear. This is the reason that, when the rays cross each other 
at sensible angles, as in all the phenomena of diffraction, it 
becomes necessary to employ a very fine luminous point, in 
order to discover their mutual influence: and the point must 
be so much the finer as the angle formed by the rays is 
greater. 

However minute the luminous point may be, it is always 
composed, in reality, of an infinite number of centres of oscil¬ 
lations, and it is of eacli of these centres that we must under¬ 
stand whut has been said of a luminous point. But as long 
as they are very near to each other in comparison with the 
breadth oftlie fringes, it is obvious that tlie difierent groups 
qf fringes which they produce, instead of mixing with each 
other, itt a eoufused manner, will be superposed almost ex- 
dsA extinguishing, will co-operate with each 

other. , 


When the two systems of waves wliich ^nte^fere are paral¬ 
lel, the interval which separates their corresponding points 
must remain the same for a great portion of the surface of 
the waves, that is to say, in other Avords, the fnnges will 
become almost infinite in breadth, so that a very considerable 
displacement of the centre of undulation will cause very 
little difference in the agreement or disagreement of their 
vibrations. And in this case it is )io longer necessary to 
employ so small an object in order tp perceive the effects of 
their mutual influence. ^ 

If the coloured rings, which arc produced by the interfer¬ 
ence of two systems of undulations nearly parallel, exhibit, 
like the fringes, and often within a very short distance, alter¬ 
nations of dark and bright stripes; this circumstance depends 
entirely on the want of uniformity in the thickness of the 
plate of air interposed between the glasses, which causes a 
variation of the difference of the routes of the rays reflected 
at the first and at the second surface of this plate, of which 
the mutual interference produces the bright and dark rings. 

We shall readily be able to understand why the luminous 
rays, although they always exert a certain influence on each 
other, exhibit it to the eye so seldom, and in cases so much 
limited, if we consider that it is necessary, for such an exhi¬ 
bition, first, that the rays concerned shall liave been derived 
from a common source; secondly, that the diflerence betwedh 
their paths shall amount to a limited number of undulations 
only, even when the light is as homogeneous as possible; 
thirdly, that they shall not intersect each other at too great 
an angle, because the fringes would become so small as to 
be invisible even with tlie assistance of a strong magnifier; 
and fourthly, unless the rays are nearly parallel, that the 
luminou?object should be of very small dimensions, and the 
smaller in proportion as the inclination of the rays is greater. 

It has been thought necessary to insist so much at length 
on the theory of interferences, because of its numerous 
applications to the calculation of the most interesting of 
tlie laws of optical phenomena. These considerations may 
perhaps appear at first somewhat delicate and difficult of 
comprelieusion, notwithstanding the minuten^ of the 
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nation; but ^Vith some reflection it will be found that nothing 
can be simpler than the principles on^which they are founded, 
and their application will soon become familiar to the imagi¬ 
nation. 

In order to complete the bases of the general theory of 
diflraction, it remains for us to consider the principle of 
Huygens, which appears to bo a rigorous consequence of tlie 
system of undulations. 

The principle may bo thus expressed: Thf* inhi'atiom of a 
luyninoK-s andidalions in each of its points^ may be. regarded 
as the remit of the elementary motions which would irans- 
mitted to that poi7it, at the same instant.^ from, all the pohits 
of the undulation^ considered separately^ as they ej:isted in 
any one of its earlier situations. 

It is a consequence of the principle of the co-exlsU;nce of 
small motions, that the vibrations, produced at any jmint of 
an elastic fluid, by several agitations, are represented by the 
result of all the velocities belonging to that ])oint at the same 
instant, as derived from the different centres of the undula¬ 
tions, combined according to the laws of motion, whatever 
may be the number and situation of the centres, and what¬ 
ever the periods and nature of the undulations. This general 
principle is applicable to every particular case. VV^e may 
suppose the agitations infinite in number, of the same kind, 
shnultaneous, and taking place in contiguous points of a 
plane or a spherical surface: it will also be convenient to sup¬ 
pose the motions of the particles to take place in the same 
direction, perpendicular to the surface, their velocity being 
proportional to the condensation of the medium, and none of 
them retrograde in their direction. In this manner a deriva¬ 
tive undulation will be produced by the union of these agi¬ 
tations, and the principle of Huygens may be truly applied 
to such a propagatio7i, [This may be called a rigorous 
cons^uence of the system, but it can scarcely be considered 
as a proposition mathematically denrionstrated : and the fun¬ 
damental law of Huygens must perhaps be assumed as an 
ajciorh or a phenomenon. Ta.] 

The intensity of the primitive undulation being uniform 
tbroaghoQt; tW it results from this* theoreticar* 
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consideration, as well as from other reasoning, tliat the uni¬ 
formity will be pi’eserved throughout the progress of the 
undulation, unless any part of it be intercepted or retarded; 
because tlie result of the elementary motions, which have been 
mentioned, will be the same for all the points. But if a por¬ 
tion of the undulation be intercepted by the interposition of 
an opaque body, then the intensity of each part will vary 
according to the distance from the margin of the shadow, and 
these variations will be particularly sensible in the neigh¬ 
bourhood of the tangent rays. 



Let C be the luminous point, AG the screen, and A ME 
tlio wave, arrived at A, and partly intercepted by the opaque 
body. VVe may suppose it to be divided into an infinite 
number of small arcs, Am', mm^ mM, Mn", Tin, Tin, and 
so forth. In order to find its intensity at the point P, be¬ 
longing to any subsequent situation of the undulation, BPD, 
we must find the result of all the elenientary agitations 
which each of these portions of the primitive undulation 
would produce there if they acted separately. 

The impulse, which has been given to eyery 
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primitive unduiation, bolng perpendicular to its surface, the 
motions of the particles of ether in this direction must be 
more considerable than in any other; and the rays depend¬ 
ing on these motions, if separately considered, would be so 
much the weaker as they deviated the more from this di¬ 
rection. 

The investigation of the law by which their intensity would 
be governed, according to their direction, as derived from 
any separate centre of agitation, would certainly be of very 
difficult investigation : but happily we are not obliged to 
determine this law, for it is easy to see that when tlie incli¬ 
nation to the perpendicular is considerable, the effects of the 
different rays must very nearly destroy each other : so that 
these rays, which sensibly affect the quantity of light re¬ 
ceived at each point P, may safely be regarded as being equal 
iji intensity. 

When the centre of agitation has undergone a condensa¬ 
tion, the expansive force tends to urge the molecules in every 
direction; and if they do not perform a retrograde motion, 
it is only because their initial velocities forwards destroy 
those which the expansion of the condensed fluid would 
otherwise generate backwards : but it does not follow from 
this that the agitation can only be propagated in the direc¬ 
tion of the initial velocities; for the expansive force in a 
perpendicular direction, for example, will combine with the 
primitive impulse without any diminution of its effects. It 
is obvious that the intensity of the undulation thus produced 
may vary much at the different points of its circumference, 
not only from the nature of the injtial impulse, but also be¬ 
cause the condensations are not subject to the same law on 
every side of the centre of the agitated part [?]. But the 
variations of the intensity of the derivative undulation must 
necessarily be subjected to a law of continuity, and may con¬ 
sequently be considered as insensible in a very small angular 
interval, especially in the neighbourhood of the perpendicular 
to the Burfacet;of the primitive undulation; for the initial 
veloci^es of. the molecules, referred to any given direction, 
being proportional to the cosiues of the angles made by that 
directi^^ th^ perpendicular, these ■^results vary inuah 
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more slowly than the angles themselves, whiia they remain 
inconsiderable. 

If, in fact, We consider rays sensibly incllneito each other, 
such as EP, FP, IP, meeting in the point P, which we may 
suppose at the distance of a great number of breadths from 
the undulation EA: and if wc take two arcs, EF and FI, of 
such a length that the differences EP—FP and FP—IP may 
bo equal to half an undulation: on account of the marked 
obliquity of the rays, and of tlie smallness of a semiundula- 
lion, in proportion to their length, these two arcs will be 
almost equal, and the rays which come from them to the 
point P will be nearly parallel; so that on account of the 
difference of a semi undulation between the corresponding 
rays of the two arcs, their effects will mutually destroy each 
other. 

Wo may therefore suppose all the rays sent by the differ¬ 
ent parts of the undulation at AE, to the point P, to be of 
equal intensity, since the only rays, with' respect to which 
this hypothesis would be incorrect, are such as have no sen¬ 
sible influence on the quantity of light which it receives. 
For the same reason, in order to simplify the calculation of 
the result of all these elementary undulations, we may consi¬ 
der their constituent motions as performed in the same direc¬ 
tion, the angles which they form with each other being 
inconsiderable. The problem is thus reduced to that which 
has been solved in the Memoir on Diflraction, already 
quoted: To find the result of any number of systems of 
'parallel undulations of lights of the same frequency^ when 
their intensities and relative situations are given .—^The 
intensities are here ju’oportional to the length of the small 
illuminating arcs, and the relative situations are given from 
the differences of the paths described. 

We have considered, correctly speaking, only tlie section 
of the undulation made by a plane perpendioular to the mar¬ 
gin of the screen represented by A. We may now take into 
accojint the whole extent of the undulation, 'and suppose it 
lo be divided, by equidisUint meridians perpendieula# to the 
plane of the figure, into infinitely thin wedges br-strata; 
and we may apply to all of these 'the, rew*«>g has 
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been employee^ for one section, and thus demonstrate that 
the rays which have a marked obliquity must destroy each 
other. 

These strata, in the case here considered,‘being all parallel 
to the edge of the screen, and infinitely extended, while llie 
undulation is intercepted but on one side; the intensity of 
the result of all the impressions, which they transmit to P, 
will be tlie same for each of them : for the rays emanating 
from them must be considered as of equal intensity, at least 
for the very small extent of the generating undulation, which 
has a sensible influence on the light received at P. Besides, 
each elementary result will evidently be retarded by llie 
same quantity, with respect to the ray derived from the 
point of tile stratum nearest to P, that is to say, to the 
point in which it cuts the plane of the figure: consequently 
the intervals'between these elementary results will be equal 
to the differences of the paths described by the rays AP, 
m'P, r/iP, and so* forth, which are in tlie plane of the 
figure, and their intensities will be proportional to the arcs 
Am\ ?w, mM, and so forth. We may therefore con¬ 
sider the intensity of the general result as determined by the 
calculation already mentioned, as belonging to the section of 
the undulation made by a plane perpendicular to the margin 
of the screen. 

While the outline of the screen remains i*ectilinear, it is 
sufficient, in order to determine the situations of the dark 
and light stripes, and their relative intensities, to consider 
the section of the undulation made by a plane perpendicular 
to that outline : but when it is curved, or composed of lines 
meeting at any angles, it becomes necessary to obtain the 
integral effect for two directions at right angles to each other, 
or for a circle surrounding the point considered. Tliis last 
method is the most simple in some particular cases, as when 
we have to calculate, for example, the intensity of the light 
in the projectii^xt of the centre of a circular screen or opening; 
[a slrpj^ificatidn which, though sufficiently obvious, had per¬ 
haps occurred to Mr. Fresnel, until it was pointed out 
to hii^by'the Translator of this paper.] 

It vyj be easy tp fonn a distinct idea of the method 
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which must be followed, in order to calculate the situation 
and the intensity of the dark and bright stripes, in the dif- 
foroiit circumstances under which it is proposed to compare 
the theory with experiment. When the screen is infinitely 
extended on one side, or is broad enough to allow us to 
neglect the riiys which pass beyond it, we arc to determine, 
for any point P at the distance of the place at which the 
fringes arc to be observed, the result of all the elementary 
undulations coming from the part AMF only of the incident 
wave; and comparing the intensities, at different collateral 
points, P, P', we are to find the situation of the darkest 
and the brightest points. In this manner we find, for a 
screen dosed on one side, 1st, that the intensity of the light 
decreases rapidly within the [shadow] beginning from iho 
tangent CAB, and so much the more rabidly as the vndula^ 
lion is smaller; and this in a continuous manner, without 
any alternations of maxima and minima; 2iidly, that out of 
the shadow, the intensity of the light, after augmenting con¬ 
siderably to a certain point, which may be called a maximum 
of the first order, decreases to another point, which is the 
minimum of the first order: that it increases again to a 
second maximum, to which succeeds a second minimum, and 
so forth; 3rdly, that none of these minimumS completely 
vanish, as in the case of fringes produced by the concourse 
of two luminous pencils of equal intensity, and that the dif¬ 
ference between the maxima and minima diminishes in pro¬ 
portion as we go further from the shadow j whence we may 
understand, why the fringes which surround shadows in a 
homogeneous light, are less marked and less numerous, than 
those which are obtained by a combination of two mirrors, 
and those in white light much less brilliant; 4t]ily, that 
the intervals been the maxima and minima are unequal, and 
diminish, as we depart from the shadow, in proportions 
which remain unaltered, whatever may be distance from 
the screen at which wc measure them ; a|t<i«^thly, that the 
same maxima and minima, calculated f(%i? ^inere^t i^tances 
from the screen, are situated in hyperbola^ of cur¬ 

vature, of which the foci are the edge of 
luminous point. All these c^ia^Uences of 
precisely confirmed by expenm^t. 
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The general formula gives the position of the maxima and 
minima for any distances whatever of the luminous point from 
the screen, and from the screen to the micrometer, when the 
length of the undulation of the light employed is known. 
In order to submit the theory to a decisive test, instead of 
determining the length of the undulation by measures of llie 
external fringes, and then employing it in calculations of the 
same kind, I deduced it from an experiment on diffraction of 
a very different kind; and after having first verified it by 
the fringes obtained from two mirrors, of which it repre¬ 
sented the breadth within a hundredth part of the truth, I 
introduced it into the formula w’hich I afterwards compared 

with 125 measurements of exterior fringes, made under very 
different circumstances ; for the distance of the radiant point 
from the screen was varied from four inches to six or seven 
yards, and thiS distance between the screen and the microme¬ 
ter was varied from -^th of an inch to more than four yards: 
and the results of all these comparisons were perfectly satis- 
factoiT* as may be seen in the comparative table published 
in the Xlth volume of the Annales de Chimie et de Phy¬ 
sique, p. 339, 343. 

When the screen, instead of extending infinitely on one 
side, is narrow enough to admit some light on that side, not 
too much W'eakened by the rapid decrease of intensity pro¬ 
duced by obliquity, we must take into the calculation the 
light on both sides, and find, for each point of the shadow, 
the general result of all the elementary undulations derived 


from the points on the right and left. We thus demonstrate 
that the interior parts of the shadow must be divided by a series 
of dark and bright stripes, nearly equal in breadth, of which 
the situations differ very little from those which would be 


deduced from the approximative formula which has already 
been given for the same purpose, when they are still separated 
from the border^f the shadow by an interval of several of 
their brcadtliei^JpeiSt the opaque body is narrow enough, 
and the^ enough removed for the observed 

8 tripeft'^.'l 9 l^fi^^A^u^.,^he exterior stripes, then the results 
of as well as those of experiment, 

longer accurate. The cal- 



culation determines also, with remarkable prtfcision, the sin¬ 
gular alterations which the exterior fringes often undergo, 
when the other series extends beyond the shadow, and mixes 
its effects with those of the exterior, 

I have also verified the theory by examining the fringes 
derived from a narrow slit of indefinite length; and deter¬ 
mining, for the different points enlightened by the luminous 
pencil, the resxilt of all the elementary undulations derived 
from the part of the primitive wave comprehended in the 
breadth of the slit; and 1 have found a satisfactory agree-, 
ment between the calculation and the observations, even 
when the fringes thus obtained afforded the most capricious 
and apparently irregular appearances. 

In this mode of considering the problems relating to dif¬ 
fraction, we have not taken into the calculation the greater or 
less thickness of the edges of the screen, but merely the 
extent of the primitive wave which is capable of sending 
elementary undulations to the points for which we are to find 
the intensity of illumination; and the opaque substance has 
no other effect than simply to intercept a part of the wave : 
for tills reason the result is necessarily independent of the 
nature of the body, of its mass, and of the thickness of its edges. 
Nevertheless, if the surface of the edges were very extensive, 
it would be impossible to consider the portion of the wave as 
quitting the slit without having received some previous mo¬ 
dification, and it would be necessary to take into the calcula* 
tion the small fringes derived from the effect of the remoter 
parts of th^ slit. But while the thickness is moderate, or 
tlie edges rounded off into a well marked curve, the small 
fringes derived from this cause may be neglected, and the 
emerging wave may be considered asof equal intensity through¬ 
out, at tile moment of its quitting the screen, especially if the 
intensity of the light is to be calculated for a pretty consi¬ 
derable distance from the screen. Wemry^ot, indeed, for¬ 
get, that according to the i*easoning which employed, 

the formulas for diffraction are oilly when 

tills distance is very considerable, 9p{hp|rni^.'|dth the 
breadth of an undulation, since it hill that 

we can neglect the rays that, are^ 
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pan suppose all those, which are essentially concerned in the 
effect, to be nearly of equal intensity. It is not, howevei*, 
surprising tha,t the same formulas will give the position of 
the fringes with sufficient accuracy at small distances from 
the screen, when its edges arc thin, since, the mean breadth 
of an undulation being but about one fifty tliousandth of an 
inch, a tenth of an inch becomes comparatively a very consi¬ 
derable distance. 

These are the three principal kinds of phenomena presented 
to us by diffraction, when the edges of the screen, or of the 
opening made in it, arc sufficiently extensive to afford fringes 
independent of any effect from their terminations: and in 
such cases it is sufficient to make the integral calculation for 
the plane perpendicular to the edges of the screen only, in 
order to determine the position of the dark and bright 
stripes, and their comparative intensities. But when the 
screen or the opening are of small dimensions in every direc¬ 
tion, it becomes necessary to extend the integration to the 
effects produced in two perpendicular planes: and the results 
of the calculation agree perfectly with observation, as will 
appear from two curious instances. 

. When the screen is circular, the calculation leads to this 
singular result, that the centre of the shadow projected by 
it must be as much enlightened as if the’screen were not in 
existence. It was Mr. Poisson that first pointed out this 
consequence of my formulas, which I did not at first observe, 
thougJi it is immediately deducible from the theory by very 
simple geometrical considerations. Mr. Arago made the 
experiment with the shadow, of a screen -rVth of an inch in 
diameter, perfectly round, and fixed on a plate of glass. The 
result confirmed the fact whicli had been announced by the 
theory. It is only the centre itself that possesses this pro¬ 
perty, and the same brightness is only extended to a sensible 
distance from this mathematical point when the screen is of 
very small and when its shadow is observed at a 

great dista]H^^1bT.the wider that the screen becomes, the 
more thfr UttSfTbHght circle is contracted; and when the 
screei^.ijH,'|bur te^th^ pf an inch in diameter, we only see a 
singlq ligm, at the distance of a yard, even with a 

power^^gl^fier. It must be observed, that if the screen 
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were too large, the reasoning, from which thtf formulas have* 
been deduced, would no longer be rigorously applicable to 
the rays inflected into the shadow, because of their too great 
obliquity, which would render it impossible to consider their 
effects as equal in intensity to those of the direct rays. 

When we calculate, by the same formulas, the intensity of 
the light in the centre of the projection of a small circular 
aperture, made in a large screen, we find that this centre 
will exhibit alternately a bright and a dark appearance, ac¬ 
cording to the distance at which the shadow is viewed ; and 
that in homogeneous light this darkness must be perfect. 
'J'his new inference from the general formulas may be deduced 
from the theory by very simple geometrical considerations. 
Thus we find that the values of the successive distances, at 


which the centre of the shadow becomes complelly dark, are 

b = —-, b — —- b = .—^ -; and so forth; 

'Zad - r* 4«d ’ 


8arf — r* 


r being the semidiametor of the aperture, a and b its respec¬ 
tive distances from the luminous point and from the micro¬ 
meter, and d tlie length of the undulation of the light em¬ 
ployed. Now, if we place the micrometer at the distances 
indicated by these formulas, we observe, in fact, that the 
centre of the projection of the opening is so completely de¬ 
prived of light, that it appears like a spot of ink in the middle 
of the illuminated part, at least with respect to the minimums 
of tlie first tliree orders, as indicated by the formulas liero 
inserted: those of the subsequent orders, which are nearer 
to the screen, exhibiting no longer the same degree of dark¬ 
ness, on account of the want of homogeneity of the light 
employed. 

There is still a multitude of other phenomena of diffrac¬ 
tion, such as those of multiplied and coloured images, 
reflected by striated surfaces, as seen through a texture of 
fine fibres, as well as the coloured rings, produced by an 
irregular collection of such fibres, or o% light powders, 
consisting of particles nearly equal, ' between the 

eye of the spectator and a luminous object; edl of which 
may be explained and rigorously computed by means of the 
theory which has been laid down. It would, 
cupy too much of our time to. describe to 
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show how exactly they concur in ‘confirming the theory; 
which indeed appears to be abundantly demonstrated by the 
numerous and diversified- facts which have been already 
adduced in support of it. It will be sufficient to conclude 
this extract of the Memoii on Diffraction with a detailed de¬ 
scription of an important experiment of Mr. Auaqo, which 
furnishes us with a method of'determiuing the slightest dif¬ 
ferences of the refractive powers of bodies, with a degree of 
accuracy almost unlimited. 

We have seen that the fringes, produced by two very nar¬ 
row slits, are always placed symmetrically with regard to 
a plane passing through the luminous point and the middle 
of the interval between the slits, as long as the two pencils 
of light which interfere have passed through the same me¬ 
dium, for instance, the air, as liapj^ens in the ordinary arrange¬ 
ment of the apparatus. But the result is different \vhen 
one of the pencils continues to pass through the air, and the 
other has to be transmitted by a more refractive body, a 
thin plate ofluidaiSf^or example, or a piece of glass blown 
very thin: th^^fringes are then '^displaced, and carried to¬ 
wards the sida on which the transparent substance is placed: 
and if its thickness becomes at all considerable, they are 
removed out of the enlightened space, and disappear altoge* 
ther. This important experiment, which was first made by 
Mr. Arago, may also be performed with the apparatus of the 
two mirrors, if the plate be placed in the way of one of the 
pencils, either before or after its refij^ction. 

Let us now see what inference ^ma]^ be drawn from this 
remarkable fact, by the assistance of the principle of inter¬ 
ferences. The light stripe in the middle is always derived, 
as we have already seen, from the simultaneous arrival of 
rays which have issued at the same moment from the lumi- 
nou^oist; consequently, in the common circumstances of 
the lexperiment, they, must have described paths exactly 
equal, in order to. arrive in the same time at the place of 
mefeting: fetrt-itis obviouis that if they pass through mediums 
in whiA ligfif is hot propagated with the same velocity, 
that which has travelled the more slowly, will arrive 

at the giten poini'later than the other, and the point will 


therefore no longer be in the bright stripe. The stripe must 
therefore necessarily change its placQ towards the pencil which 
travels the more slowly, in order that tho shortness of its 
path may compensate for the delay during its transmission 
through the solid: and the converse of the proposition 
CTtablcs us to conclude, that where the stripes are displaced^ 
the pencil towards which they move has been retarded in its 
passage. The natural inference, therefore, “ from Mr. Arago’b 
experiment,” is, that light is propagated more rapidly in 
the air than in mica or glass, and generally in all bodies more 
refractive than the air; a result directly opposite to the 
Newtonian theory of refraction, which supposes the particles 
of light to be strongly attracted by dense substances, which 
would cause the velocity of light to be greater in these bodies 
than in rarer mediums. 

This experiment furnishes a method of comparing the 
velocity of the propagation of light in different mediums, [or, 
in other words, the refractive density, which is always sup¬ 
posed in this theory, to be reciprocally-'^propjwtional to it.] 
If, in fact, we measure very accurately, hy of a sphe- 

I'ometer, the thickness of the thin plate of glass which has 
been placed in the way of one of the luminous ^ncils, and 
if the displacement of the fringes has been measured by the 
micrometer ; since we know that, before the interposltiou of 
the glass, the paths described were equal for the middle of 
the central stripe, we may calculate how much difference is 
occasioned by the chfy^e of position, and this difference 
will give the retardation in the plate of glass, of which the 
thickness is known: so that, by adding this thickness to the 
difference calculated, we shall £nd the little path which the 
other pencil has described in the air, while the former was 
transmitted by the plate of glass; and this path, compared 
with the thickness of the plate of glass, will give the propor¬ 
tion of the velocity of the light in the air, to its vel^ity 
within the glass. 

We may also consider this problem ip another, point of 
view, with which it is convenient to make ourselves.familiar. 
The duration of each undulation, as we have seen, does not 
depend on the greater or less , velocity with W^ich th^ agitOt^ 
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tion is propagated along the fluid, but merely on the dumtion 
of the previous oscillation which gave it birth ; consequently, 
when the luminous waves pass from one medium into anothets 
in which they are propagated more slowly, each undulation 
is performed in the same interval of lime as befoi'e, and the 
greater density of the' medium has no other effect than that 
of diminishing the length of the undulation, in the same 
proportion as the velocity of light is diminished : for the 
length of the undulation is equal to the space that the first 
agitation describes during the time of a complete oscillation. 
We may therefore calculate the relative velocities of light in 
difl'erent mediums, by comparing the length of the undula¬ 
tions of the same kind of light in those mediums. Now, the 
middle of the central stripe is formed by the reunion of such 
rays of the two pencils as have performed the same iiumbcr 
of undulations, in their way from the luminous point, what¬ 
ever may be the u^ture of the mediums transmitting the 
light. If then the central stripe is brought towards the 
side of the pencx].which has pa^ed through the glass, it is 
because the undulations of light are shorter within the glass 
than in the air; and it is necessary, in consequence, that the 
path described on this side should be shorter than the other, 
in order that the number of undulations may remain the 
same. Let us suppose, then, that the central stripe has been 
displaced to the extent of twenty breadths of fringes, for 
example, or of twenty times the interval between the middle 
points of two consecutive dark stripy; we must necessarily 
conclude that the interposition of the plate of glass has re¬ 
tarded the progress of the pencil passing through it to the 
extent of twenty undulations; or that it has performed within 
the plate twenty undulations more than the same pencil would 
have performed in an equal thicknessof air, since each breadth 
of a fringe answers to the difference of a single undulation. 
If thfen we know the thickness of the plate, and the length 
of an undulation of the light employed, which is easily de¬ 
duced from the measurement of the fringes, by the formula 
that has been given, we can calculate the number of undu¬ 
lations comprehended in the same thickness of air, and by 
adding twenty tp^the number^ we shall have that of the uu- 
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dulations performed Jii the thickness of llie« gkss ; and the 
proportion of these two numbers will be that of the veloci¬ 
ties of light in the different mediums. Now this proportion 
is found by experiment the same with lliat of the sines of 
incidence and of refraction between air and glass; which 
agrees witli the tiieory of the refraction of undulations, as 
will be seen hereafter. 

The same experiment maybe employed, on the other hand, 
for determining with extreme precision the thickness of a 
thin plate of a substance of known refractive density; placing 
it in the way of one of the two pencils of light, and measuring 
the displacement of the fringes which it occasions. 

This method of determining refractive densities is how" 
over liable to some difficulties, when we wish to apply it to 
11 body much more dense than air, such as water, or glass, for 
example; since it is necessary to employ a very thin plate 
only, in order that the fringes may not be too much dis¬ 
placed for observation; and then it becomes difficult to 
measure the thickness of such a plate \vith sufficient accu¬ 
racy. We may, indeed,"place in the way of the other pencil 
a thick plate of a transparent substance, of which the refrac¬ 
tive density has been ascertained by the ordinary methods, 
and we can then employ as thick a plate of the new sub- 
Riance. But then it becomes simpler to measure its refrac¬ 
tive density by the common method : [unless we choose to 
immerse the whole apparatus in a fluid veiy nearly approach¬ 
ing to it in refractive density, which may sometimes be done 
without inconvenience. Tr,] 

The case, in which Mr. Arago’s e.xperiment has a decided 
advantage over the direct tnethod, is when we desire to 
determine very sliglit differences of velocity in mediums of 
nearly etjnal refractive density : for by lengthening the pas¬ 
sage of the light in tlic two mediums of which we wish to 
compare the refractive density, we can increase the accuracy 
of the results almost without limit. In order to form an idea 
of the extreme precision that may be attained by these mea- 
surernentR, it is sufficient to observe that the length of the 
yellow undulations in air being about .000021 E.I., there are 

two millions of them in the length of about ^ inches,. 

aGa 
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it is very easy*"!© observe the difference of one fifth of a 
fringe, which corresponds to a retardation of one fifth of an 
undulation in one of the pencils, that is, the ten millionth 
part of the whole length of 42 inches; we might therefoi'e, 
by introducing any gas or vapour into a tube of this length, 
terminated by two plane glasses, estimate very accurately the 
variation of its refractive power. 

I take the length of an undulation of the yellow rays, 
which are the most brilliant of the spectrum, and of which 
the dark and light stripes consequently coincide with the 
darkest and brightest stripes of the fringes produced by 
white light, which is commonly employed in these experi¬ 
ments, both because of its greater brightness, and because of 
the more marked character which it gives to the central stripe, 
so as to prevent any other from being mistaken for it. 

It was an apparatus of this kind that Mr. Arago and 
myself employed foy^ measuring the difference of the i*efrac- 
tive powers of air, and of air saturated with moisture at 
80^^ F., which is so small, that it would escape every other 
method of observation, because the greater refractive power 
of aqueous vapour is almost exactly compensated by the less 
specific gravity of moist air. But, in the generality of cases, 
the slightest mixture of one vapour or gas with another 
produces a considerable displacement in the fringes : and if 
we had a series of experiments of this kind, made with care, 
the apparatus might become a valuable instrument of chemi* 

cal analysis. * 

[To be continued.] 

iii. Remarks on the Action of Corpuscular Forcjbs. In 

a Letter to Mr. Poisson. 

My dear Sir, 

' I AM very glad to see that you have been applying your 
analytical powers to the investigation of the acustical effects 
of corpuscular forces, and that, among many more refined de¬ 
terminations, you have confirmed several of the results relat¬ 
ing tojsounding bodies, which were published twenty years 
ago in my Lectures on Natural Philosophy: though they 
vrerd generally such as might have been derived frojn the cal¬ 
culations BernouUi and Euler: which 1 attempted in some 
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measure to simplify by the introduction of tli^ element which 
I called the Modulus of Elasticity of each substance. You 
have very properly observed that it is often (difficult to re¬ 
present the combination of these corpuscular forces by an 
integral, since in many practical cases the integral must 
vanish, where it would natui’ally be applied to the pheno¬ 
mena: and, from similar considerations, I trust you will be 
prepared to admit the objections that I made long ago, to 
the reasoning of your great predecessor, Mr, Laplace, to 
whose station in the mathematical world you appear so emi¬ 
nently qualified to succeed. 

The equation, which may be called final, in Mr. Laplace’s 
Supplement to the Xth Book, p. 47, is Q cos, — 6) = 
(2§>—§') /L sin. 0. Now this, in my opinion, is a perfect 
reductio ad absiirdum : for Q must always be incomparably 
less than K ; the attraction of the particles lying between a 
cylinder and its tangent plane being aiways infinitely less 
than that of the particles in an angular,qf prismatic edge: 
or if this were denied in general, it would obviously become 
true when the cylinder itself becomes a plane, and Q va¬ 
nishes altogether; which will always be the state of the 
problem, when the surface of the solid is so inclined to the 
horizon, that the surface of the fluid may remain horizontal, 
the appropriate angle of contact being unaltei'ed in these 
circumstances, as it is easy to show by making the experi¬ 
ment with mercury. 

I entreat you to consider this objection with patient atten¬ 
tion, and to tell me if you can And any arguments to supei’sede 
it. T would also presume to ask your opinion of my own 
method of deducing the for<»^f capillarity from the elemen¬ 
tary attractions and repulsions of bodies, at the end of my 
Illustrations of the Celestial Mechanics, Art. 382 ; Appendi.Y 
A, p- 329 to 337. The volume is in the Library of the Aca¬ 
demy ; or 1 should have taken the liberty of sending you a 
copy, as an inadequate return for so many valuable communi¬ 
cations witli wliich you have had the kin4^ees to favour me. 

Believe me alwayl, dear Sir, 

Very truly yours, 


London^ 18 Nov. 1827, 
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iv. Calculatims of Lun\r Phenomena. By Thomas 

Henderson, Esq. 


Principal LuNA'a Occultations of tlie Fixed Stars in the Months 
ot January, February, March, aiul April, 1828 ; calculated for 
the Royal Observatory at Greenwich. 



Named of Start). 


tiiile. 


Jan. 4 

K Cancri 

31 

a} Cancri 


K Cancri 

Feb. 7 

a® Liljrae ' 



22 

Tauri , 



28 

to Lconis 



March 10 

Sagitlarii 

23 

V Gcminoruin 

24 

/r Geininorum 

26 

K Cancri 

April 2 

liibrjc 


Libraj 

29 

4 Librae 


a* Libr® 


Iiiiruerhion ftml 
Emerswoli. 
&[eau UHino. 


Imm. 

Em. 

1mm. 

Em. 

Imm. 

Em. 

Imm. 

£m. 

Imm. 

Em. 

Imm. 

Em. 

Imm. 

Em. 

Imm, 

Em. 

Imm, 

Em. 

linm. 

Em. 

1mm. 

Em. 

Imm. 

Em. 

1mm. 

Em. 


H. M. s. 

10 .51 43 

11 44 48 

11 14 52 

12 .*35 50 
18 38 0 

Under 

20 29 54 

21 37 51 

7 0 9 

8 16 39 

11 24 25 

12 3 15 
Id 14 54 
17 20 39 

8 4 36 

9 18 11 

9 12 5 

10 28 34 
7 41 25 
9 3 38 
14 7 43 

14 34 56 

13 58 36 

15 13 58 

16 15 38 
16 48 16 
16 HS 5 
16 43 5 


Apptirpnt r.iint »f 
Uirfemitv of AlooitV 
Decimation. J.iiub, 


13 18 S. 
7 19 S. 
7 45 S. 

2 19 N. 
0 59 N. 
Horizon. 

1 35 S. 
4 33 N. 

3 47 S. 

6 34 S. 

14 57 S. 
9 17 S. 

4 24 N. 

1 25 N. 

2 49 N. 

7 46 N. 

3 53 S. 
3 55 N. 
7 6 S. 
3 14 N. 

il2 43N. 

15 49 N. 
2 I S. 
6 ION. 

14 48 S. 
11 55 S. 

15 51 S. 
15 .3S. 


The fifth culMinn bhows the apparent difference of declination between the 
Star arid Moon’s centre at the immersion and emersion j the letters N and 8 
denoliTig ihe Star to be north or south from tho Moon. 'Phe sixtli or last 
column shows the point of the Moon’s bmb whcio ilic; immersion and emer¬ 
sion take place, reckoning from the vorU‘x or hii;lK'st point; the leltois I. 
and R signifying to the left hand or right hand of the obs^’ivor. 

An errpr of ileeeoiMis in tjie computed ditTfO-me ofdet.linatioTi between 
the Mooftfind Star, will be sufficient to rtmv' rt the exiKscled Occnliniiim of 
«® Libnep, on 29th April,-into an Appulst*; and a less error will considcmbly 
affect t|(b limes and pl^tces of immersion and oiuersion. 

.... [To bs continued.] 
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Apparent Distance of Jupiter’s Satellites from Jupiter’s Centre, 
at his Conjunctions in A. R. with the Moon. 


Date. SalcUite.j Distance. 


Date. 


Distance. 


1 i'l East 

0 ^1 -- 

4 16 West 

2 21 - 

1 6 West 

40 East 
16 West 


1 44 East 


6 38 East 
221 I. |l .'iOWest 
0 4 East J 

3 10 West 


51 East 
24 West 
14 East 


1 51 East 


44 West 

15- 

53 East 
30 West 


1 43 West 


* On Jupitn*! disk. f Eclipsed. { On Jupiter’s disk. 
These Configurations have been computed from De Lambre’s Tables. 
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MISCELLANEOUS INTELLIGENCE. 

I. Mechanical Science. * 

1. On the Adhesion of Screws. —The following re.sults, respecting 
the force necessary to draw iron screws out of given depths of wood, 
are by Mr. Bevan, and should be placed by the side of those he has 
given with regard to nails*. 

“ The screws 1 used were about two inches in length, 0.22 dia¬ 
meter at the exterior of the threads, 0.15 diameter at the bottom, 
the depth of the worm or thread being 0,035, and the number of 
threads in one inch =12. They were passed through pieces of 
wood exactly half an inch in thickness, and drawn out by the 
weights specified in the following table : 

Dry beech. 460 pounds 

Do. Do. 790 

Dry sound ash.. . . 790 

Dry oak... 760 

Dry mahogany. 770 

Dry elm....... • 655 

Dry sycamore. 830 

“ The weights were supported about two minutes before the 
screws were extracted. 

** 1 have also found the force required to draw similar screws 
out of deal and the softer woods about half the above. 

From which we may infer as a rule to estimate the full force of 

adhesion, in hard wood.200.000 d $ tznf 

and in soft wood.100.000 t ^ f 

d being the diameter of the screw ; 5 the depth of the worm or 
thread ; and I the thickness of the wood into which it is forced;— 
all in inches; ybeing the force in pounds to extract the same.** 
Wc may, from the above experiments, observe the approximation to 
pcrtection in the art of screw making; for had the screw been 
greater in diameter, there would have been a waste of material, or 
had it been le.<;s, it would not have been sufficiently strong, which 
may be proved as follows: the cohesion of wrought iron has been 
found, from a number of experiments, to be about 43000lbs. per 
cylindrical inch; and as the smallest diameter of screw used in my 
experiment was 0.15, it would have been torn asunder by a force 
of about 968lbs.; or if the hard wood had been about of an inch 
thick into which it had been screwed, the screw would have been 
broken instead of forcing its passage out of the wood.— Phil. Mag, 
N.SAu 291. 

2. Improvement in Steam~engines,--^KecC f p ^n^ ' io the valuable 
records kept of the duty of the steam-engines at mines in Coni- 
wall, a most important improvement has been clibeted in two 

* See page 360, vol. xvii. of the fq^ntei seties of thif 4ounkid. 












454 Miscellaneoun Intelligenae. 

instances, of en^^iues erected hy Captain Samuel Grose,; dependent 
entirely upon attention to the smaller details of the machines. 
The best engines, heretofore, had not done more than raise Ibrty 
millions of pounds of water one foot hi{^h, by each bushel of coals 
consumed, except indeed upon short occasions. In one of the cases 
in question, an engine at Wheal Hope, of sixty-inch cylinder, work¬ 
ing single as usual, the duty rose to fifty, fifty-liiur, and fifty-five 
millions of pounds ; and in the other, an engine of eighty-inch 
cylinder, at Wheal Towun, the duty rose in 


April. 

. 61,877,545 

May. 

. 60,632,179 

June. 

. 61,762.210 

July.... .. 


August. 

. 61,764,166 


thus exceeding by nearly fifty per cent, what had l>ccn effected 
before that time. 

3. Improved C/ocA'.-^^Aniong the articles displayed at the first 
National Exhibition of the Objects of Arts and Industry, at Neuf- 
chatel, Switzerland, last year, was a clock made by F. Ilouriet, of 
Lode; in which steel was used only in the main springs and in tlie 
axes of the moveable parts; all the other parts were in brass, gold 
alloy, and white gold. The number of pieces in gold, gold and 
silver, gold and platina, is sixty-two : all the pivots turn on jewels, 
and the functions of the free escapements are effected also by meaiiK 
of pallets in precious stones. It liad been supposed that the es¬ 
capements and the spiral spring not being of steel, inconvenience 
would result from the smaller degree of elasticity, but mimcrous 
trials with iavourable results have removed the objection; and it 
appears that gold, hardened either by hammering or other means, 
is more elastic than hardened and untempered steel. The clock 
had gone for six days, exposed to the contact of a magnet compe¬ 
tent to lift twenty-Hve or thirty pounds^ without suffering any de¬ 
rangement.— RSv. Ency. 

4. Method of dividing GIum by Frjcft'on.—Tlie following method 
is described by Dr. Hare: ** Some years ago Mr. Lukin showed 
me that a small phial or tube might be separated into two parts, if 
subjected to cold water after being heated by the friction of a cord 
made to circulate about it, by two persons alternately pulling in op¬ 
posite directions. I was subsequently enabled to employ this pro¬ 
cess in dividing large vessels of four or five inches in diameter, and 
likewise to render it in every case more easy and certain by means 
of a piece of plank forked like a boot-jack, and also having a kerf 
cut by a saw, parallel to and nearly equidistant from the priucip.nl 
surfaces ofthepllislc, and at right angles to the incisions productive 
of the fork. 

"By means of the fork, the glass is easily held steadily by the 
hand of one operator; by means of thekerfj the string, while circu- 
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Inting a1>out the ia confined to the ])art\vher« the fieparation 
is desired. As soon as the cord smokes,- the glass is plunged 
in water, or if too large to be easily immersed, the water must V)e 
thrown upon it; the latter metht)d is always preferable when, 
upon immersing the body, the water can reach the inner surface. 
As plunging is the most effectual method of evnplo\ing the water 
in the case of u tube, I usually close the end which is to be im¬ 
mersed.*’— Silllnw/i's Journal, xiii. 7, 

5. Use of Soapslone in diminishing Friction, — In a letter to 
Professor Silliinan upon this subject, Mr. K. Bailey of Boston, 
says, “ I understand the Soapstone bns been \iscd for this purpose 
in the extensive manufactories at Lowell, for about two years, and 
with great profit .md success. Besides answering the purpose to 
which it is aj)plio{l very much better than any other substance that 
can ))e piocured, it saves a great deal of trouble and expense. It 
is first tljoroiigbly pulverized, and then mixed with oil, tallow, lard, 
or tar, whieliovcr may be fbc best adapted to the use for whicli it is 
designed. U is of course important to procure that wliich is free 
from grifj and it can be purified in a good degree by mixing the 
])o\vdcr with oil, and decanting it after it has stood a few niiniitcs. 
The Iieavicr jiarticles will form a sediment to be rejected. It is 
used in all Kinds of machinery where it is necessary to apply any 
unctuous substance to diminish friction, and it is said to be an 
excellent substitute j()r the usual composition applied to carriage- 
whccls. 

Some idea of the value of soapstone thus applied, may be formed 
from ilie following fact conimuniciUed by 1). Moody, Ksq., (lie 
superintendent of the tar-works on the mill-dam near this city. 
Connectc<l with the rolling machine of tliut establishment, there is 
a horizontal balance-wheel, weighing/b/zr/ec// tons, which runs on 
a htet) of five inches diameter, and makes from seventy-five to one 
Imiidred revolutions in a minute. About one hundred tons of iron 
are rolled in this niachine in a month : yet the wheel has some- 
runes been used from three to five weeks without inconvenience, 
lu'iore the soapstone Itas been renewed. The superiuteiideut thinks, 
however, that it ought to be more frequently employed. 

“ The use orsoa[)Stonc was discovered at Lowell. It has been 
said never to fail in producing the desired result when ajjplied 
to machinery which had began to be heated, even in those cases 
when nothing else could be found that would answer the jjur- 
posc.”— Silliman’s Journal, xiii. 19 j?. 

(). On peculiar Physical Repulnons, by M. Saigey.—I intend to 
give in tills bulletin tlie description of a very simple apparatus, by 
means of whicli I have made many experiments, whieh have con¬ 
ducted me to the following results 

i. All bodies exert between themselves a feeble repulsive action %- 
in ordinary circumstances. The repulsion between bismtiili and 
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antimony and t^ie poles of a magnetic needle, is a case of this gene* 
ral law, and is not due to magnetism. Nor is it magnetism which 
occasions the direction of needles formed of other substances than 
iron, announced lately by M. Becquerel. 

ii, A very marked attraction may be observed between a cold 
and n heated body, or between two bodies of different temperature, 
whether screens be interposed or not. 

hi. The metallic plates in the Cabinet de Physique de Pari.s, 
intended for the repetition of M. Arago’s e^periIncnts on magnetism 
by rotation, contain more or less of iron capable of attracting a 
very mobile magnetic needle. These plates, and those of M. Arago, 
wei% made by the same person and from the same materials. 

iv. 1 believe that, in many cases, results obtained without the 
appreciable developemcnt of magnetism or electricity, have been 
attributed to these powers; and from well-proved experiments I 
shall deduce new. results relative to the diurnal variation of the 
needle, the direction of the plumb-line and the density, temperature 
and attraction of the planetary masses.— Bull* Uuiv. A. viii. 287. 

7. On (he Magnetic Effects ofMetaU in Motion. —M. Seebeck has 
endeavoured to determine the effects of various metals in diminish- 
iiig the oscillations of a magnetic needle inches in length, and 
suspended by a silk fibre three lines distant from and above the 
plates. The oscillations were counted from an amplitude of 45*^ 
to 10®. 

116 oscillations above a plate of marble 


112..layer of mercury 2 lines in thickness. 

106.plate of bismuth 2 „ 

94.. ... platina 0.4 „ 

90. antimony 2.0 „ 

69. lead 0.75 „ 

89. gold 0.2 „ 

71. zinc 0.5 „ 

68. tin 1.0 

62. brass 2.0 „ 

62. copper 0.3 „ 

55.. silver 0.3 „ 

6.. iron 0.4 „ 


It is also stated that he has found, from experiments, that by 
alloying such metals as are magnetic, like iron, nickel, and cobalt, 
with other metals, which like antimony diminish the magnetic foi'cc, 
alloys are obtained entirely neutral in their effects; thus the alloys 
formed by four of antimony with one of iron, throe of copper with 
one of antimony^ and two of copper with one of nickel, produce no 
diminution of the number of oscillations, these amounting to 116 as 
with the plate of marble. These three alloys arc, therefore, the best 
for the manufacture of compasses, those of copper and nickel being 
the most mali^ble. — Annal, des Phy* 1826. Bi^l. XJniv* A. viii, 136, 
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9. Duration of the Effects of Light upon the M‘ Plateau 

of Liei^e has etjdeavoured to determine the Icnglli of time duriiiff 
which the impression of certain luminous rays upon the eyes 
remains; and has {^iven the following results: 

Flame. 0"242 

Ignited Charcoal.• 0'''.229 

White. 0M82 

Blue.0MS6 

Yellow.0M73 

Red. 0".184 

9. On the Measurement of the Intensity of Light, hy M. Pcclet.—• 
A very usual photometrical process is to inferj^ose an opaque hody 
between a white screen and the two lights to be measured, and 
to move the latter until the shadows produced are of equal inten¬ 
sity ; the intensity of the lights being then as the square of their 
distances ti'oin the shadows they illuminate. Sometimes a trans¬ 
lucent body, us unpolished glass or oiled paper, is used in place 
of an opaque one, the shades produced by transmission l^ing 
observed. 

In both those methods, the apparent intensity of the shadow 
\aries with the jiosition of the observer. If the shadows are ecpial 
when observed from a point perpendicular to the white screen at 
the middle of the distance of the two shades, they will be no longer 
Kt> on rentoving from that ])osiiion, and the shadow nearest to the 
observer will always appear the darkest. These apparent variations 
are greater as the shadow.'? are farther apart, or with reflected sha¬ 
dows us the screen is smoother, or with transmitted shadows as the 
intcrposcil obstacle is more diaphanous. 

The explanation given of this fact is, that unpolished opaque 
bodies, like paper, plaster, &c. never disperse the light incident 
upon them, in an uniform manner, more rays passing in the direc¬ 
tion in which regular reflexion would take place, than in any other. 
Hence, when two equal shadows are produced upon such a surface, 
either hy two equal lights at equal distances, or by two unequal 
lights at unequal distances ; the shadow nearest to the observer 
must necessarily appear deeper tlian the other, because it is en¬ 
lightened by the nearest light, the rays from wliich are reflected in 
greatest abundance away from the observer; and, on the contrary, 
the shadow further from the observer should appear lightest, be¬ 
cause the rays which fall on it from tin* furthest light arc reflected 
in greatest abundance towards the side on which the observer 
stands. The veasoii, also, why thp clfect is greater as the shadows 
arc further apart is evident; and w'hy in every case it is reduced to 
nothing when the observer is in a plane perpendicular to the screen 
and equidistant from the two shadows. 

From these facts and explanations it may be concluded, that, In 
all photometrical measurements by reflected shadows, the^screens 
should have all smoothness removed .from them, and the two'sha- 
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dows broug'ht ras near tog'ctlier as ])ossible, and even made to 
touch or over-lap; or that, wbou this cannot be done, tlie observa¬ 
tion should be made from a point equidLstiirit from the two sha¬ 
dows. As to tile shadows by transmission, the apparent variations 
of intensity arc so p*eat for small chaiiijos in the position of the 
eye, as to rt*mler the method aftog^ether inapplicable.— BulL Univ. 
A. viii. 248. • 

10. On the apparent lyecompoHition o f lyhite Light hy a ReficcU 
ing Body when in Motion. —The lollowiiig* ex])eriment is described in 
the MSS. of M. Benedict Prevost and published byM.P. Provost. A 
rayofsolar light being’introduced into a darkened chamber, is to have 
a square piece of white paper about two inches in the side, passed 
across it perpendieidarly to die direction of the ray. The light 
reflected by the paper, instead of being white, will present a small 
white central portion, surrounded by the seven principal colours, 
nearly in the order of the prismatic spectrum. When a red siirfhcc 
is used instead of a white oncy the decoinpositiou of the light is 
still more complete. When the paper has a slight Idue tint, the 
effect is less perfect than with the white paper. VVith a black sur¬ 
face no colours appear, but a .sort of smoky shade towards the 
middle, A .single passage of the paper is sufficient, but it is neces¬ 
sary that it pass entirely through the ray, no part remaining iii it.— 
Bib. Vniv. — Bnl. Univ. A. viii. 248. 


11. On ike Barometer. —The following are conclusions at which 
M. Bohnenberger has arrived relative to the barometer: i. The 
.surface of mercury in a luhe 14.& lines in diameter, is slightly 
rounded at the edge; but, at the distance of two lines from the glass, 
capillary depressioh disappears, and the surface is level, ii. 'Khe 
mercury in a tube 5.S line.s in diameter, is convex over the whole 
surface, the de])re.ssion being .035 of a line. iii. The depression is 
generally less in a vacuum than in the air, so that a syphon baro¬ 
meter gives results too high, and the more so as the tube is smaller, 
iv. Barometers constructed with'tubes five line‘s in diainetcr, do 
not rcipiire tapping to cause them to assume their proper height; 
and comparatively slight blows easily make the mercury rise too 
high in tubes of a smaller diameter.— Annal. der Phya. und Chetn. 


12. Eafiy Method of redwing Baro?nelrical Observations to a 
Standard Tanperaturey hy S. Foggo.—^Thc exjiansion of mercury 
deduced by the dilterent philosophers who have examined it, is given 
below; omitting the results of Sir Cl. Sliuckbiirgh, as being rather 
too far from the mean of the otlier.s. 


Expansion of mercury, from .32*^ to 212*^ P. 

De liUc... l-56th 

Xfavoiaier and Laplace. X-55.22tli 

Halst^om.... l'55th 

Lulong and Petit. Lb5.5ih 


mean, I'‘55.43th. 
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For 1° of Piilirenlieit’s scale* this is eciiml to wJtjIi or .00010023: 
which n-iuy be culled one tendhousandth, without the most trifling 
error in practice. The barometric column may, therefore, he re¬ 
duced to the standard temperature of 32° F. by lh(f following sim¬ 
ple rule, which will make a table unnccessury. Before theJird 
three Jiguren of (he obnerced height plaee. two cyphers^ muUipfy by the 
iemperahire. of the, mercury — 32°, and subtract the product from the 
obserced height. Example; barometer 30.597, temperature of mer¬ 
cury 7-1° 

71° - 32° « 42° .00305 x 42 = .128 and 30.597 - .128 = 
30.4(59 the correct hci;^ht. 

When the temperaUirc of the mercury.is lower than 32°, the 
temperature is t«) he subtracted from 32°, ami the product, obtained 
as before, is to be added to the observed heip;ht. Thus, let the ba¬ 
rometer be as before, and the temperature 15° : then 32°— 15°:= 
17; .00305 x 17 = .052, and 30.597 + 052 = 80.649, the correct 
height.— Juyneson's Journal, 1827, p. 378, 

13. Diamond Lenses. —I see by the last number of the Journal 
of Science and the Arts, that Mr. Varley has made a Diamond 
Lens, and also a single microsco()e with such motions us enable 
the oi)&erver to follow an animalcule in a diagonal direction. It is 
very odd, hut this is precisely my plan for a microscope, which £ 
drew up about four years ago; and as I could not get any optician 
to niulertakc it, i sent it to the Society of Arts, and recommended 
them to offer a jn emium for the best diamond lens, but they returned 
it. I have had a microscope of tliis sort (made by W. and S. Jones, 
llolltorn) about a year and a half, and it answers the purpose com¬ 
pletely ; as a person not at all used to microscopes may use a lens 
of inch focus and find a small object with it, and bring any part 
of it into the held of view with the greatest facility, and follow the 
motions of an animulcnlc in a diagonal direction. There are some 
alterations and improveinonts, which I have since made, that have 
rendered it a very com)»lctc microscope; a drawing of which I 
couUl .send you, if jou tiiink it would be acceptable. 

I am. Sir, yours, &c. 

Tringhaw, Norfolk, July 9ih, 1827. G. Dakkv. 

14. Sapphire Lenses for Singh Microscopes. —As it may justly 
be feared that, iiotwith.staudiiig the incontestable superiority of 
diamond lenses, the cost and difliculty attendant on their produc¬ 
tion will enhance their value beyond the reach of the public, Mr, 
A. Tritchard, No. 18, Fickett Street, has applied himself with 
indefatigable perseverance to the formation of Sapphire Lenses. 
The valuable experiments of Dr. Brewster have determined that 
the sapphire possesses a stronger refraction than any other sub¬ 
stance capable of giving a single image (diamond excepted)^ 
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while its dispewive power is only 0.026 compared to water as 
0.035. Thus if a sapphire is f^round in the same tool which will 
form a lens of ^lass of the inch focus, H will come out about 
the -jjjy inch focus; being almost double the power of the glass in 
linear umplitication, and more than double in supcrdcial; in which 
latter mode of estimation the powers of the glass and sap]>hire may 
be rated at 360,000 to 1,000,000. The faint blue tinge of the sap¬ 
phire is not felt in thin small lenses formed of this substance, which 
thus come next in order to diamond ones, and form an excellent 
pis alter for those who cannot come at the latter. Many of our 
first microscopists are already in possession of them, and have 
honoured them with their unqualified approbation. 

There is a property possessed by small single lenses formed by 
precious stones, which Is worthy of being cominculcd on : viz. They 
can be burnished fast into brass rings, and thus safely cleaned and 
removed at pleasure from one setting to another. The cohesion of 
glass is too slight to permit this operation, during which it is 
almost sure to burst into shivers.—C. K. Q. 


15. On a Method of Securing and Irescircing the Rowing Pins 
VI Boats .—Dear Sir,—To remove a petty inconvenience of hourly 
occurrence, by some simple contrivance, is often ])roductive of a 
greater mass of advantage than an invention of greater splendour, 
and of apparently more extensive utility. 



In the accompanying drawing, you liave a plan for preserving 
that iiidi.spensuble requisite in a bout, the towels, or rowing pins; 
the loss of which is not only very teasing, but often productive of 
serious inconveniences; while the practice of stealing them from 
each other forms a constant source of petty depredations, leading 
to perpetual quarrels among seamen in harbours. He who has 
been detained the better part of a day in the island of Sky, till half 
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a dozen of these pins could be procured, well knoys how to value 
that trifle, the neglect of which has caused the loss of his voyage, 
and might have led to that of his boat and his life also. 

Fixed towels cannot well be used when bouts aiie to be hoisted 
in alongside, as they afe subject to be broken; and they are oflen 
inconvenient in getting in water casks, as well us in many other 
cases. Hence, jiins capable of being unsliijjpcd arc preferable. 
These arc frequently lost, and the want is not always discovered till 
it cannot be replaced ; or else it is not replaced without loss of that 
time which is often so valuable at sea. Very often, also, the delay 
of even a minute is rendered inconvenient or even dangerous; 
when the boat is dragging alongside by the painter in a heavy sea, 
and the vessel is cither drifting or standing .on. 

The drawing .M*quircs little explanation. By pulling at the 
lower pill, the. two upper are fixed at once, and on being unshipped 
they hang seciac* from loss; while the lower one serves as a spare 
towel, should any be broken. As not one bout in twenty thousand 
is provided with this invention, which is indeed scarcely known, it 
will not perhaps be found undeserving a place in your Journal.-" 

I am, &c. J. M. 

in. Coldinjection for Aiiaioniical Preparation. —If a mixture of 
varnish and vermilion fias a small quantity of water mixed with it, 
it soon sets and becomes hard. This affords an excellent compo¬ 
sition for uiiatoniicul injection, being very beautiful and very pene¬ 
trating, (so much so, that it frequently returns by the veins,) and 
requiring no heat to be applied to the subject. The writer of this 
article frequently had, in the course of his medical education, the 
office of preparing this injection, of which he has','" however, unfortu¬ 
nately forgot the proportions, and the particular nature of the varnish. 
It was, he thinks, a spirit varnish; the water was not mixed until 
the instant the injection was wanted, when it w’as well worked up 
with 1 he syringe, and immediately thrown in; in the course of a 
night it would have set beautifully. This particular kind of injec¬ 
tion was invented by an American anatomist of the name of liaui- 
say, and preserved as a valiiabie secret by him for the exclusive 
use of his own dissecting room. The proportions, &c. of the ingre-, 
dients will soon be attained by a few experiments. 


II. Chemical Science. 

1, EHraordhiary Ex2}crimc7iiit oji ITeat and Sicmii by Mr. Per¬ 
kins.—“ 1 discovered that a generator at a certain temperature, 
although it had a small crack in it, would not emit either water or 
steam. This fact I mentioned to a very scieutiiic friend, who ques¬ 
tioned its accuracy, and to convince him I tried the experiment; 
but he concludcil that the expansion of the metal must have closed 
the fi.ssure. To remove every doubt, I proposed to drill a small 
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bole through th^side of the (i^enerator, which was accordingly done* 
After getting the steam up to a proper temperature, I took out the 
plilg, and although we were working the engine at thirty atmos¬ 
pheres, nothing, w'as seen or heard to issue from the plug*hole; all 
was perfectly quiet: 1 next lowered the temperature by shutting 
the damper, and opening the furnace door; a singing ftom the 
aperture was soon observable, and when a coal was held before it, 
rapij^ <^aibustion ensued; nothing', however, was yet visible : but as 
the i^mperature decreased, the steam became more and more visi¬ 
ble, the noise at the some increasing, until tinally the roar was tre¬ 
mendous, and might have been heard the distance of half a mile* 
This was conclusive. 1 should mention that, at the aperture, the 
iron was red-hot.” The hole was one quarter of an inch in dia¬ 
meter,” 

**The experiment atTurdssomc data towards answering the ques¬ 
tion, at whut distance from the heated metal the water remained, 
when under the pressure of thirty atmospheres ; we may safely aver 
that it exceeded one-eighth of an inch.”— SUliman'sJournaltXxW. 46. 

2. On the Use of feeble Electric CurrenU^for effecting the Com¬ 
bination of numerous Bodies, by M. Becquerel.—A. highly interest¬ 
ing memoir on this subject is inserted in th^ thiriy-lifth volume of the 
Annales de Chimie, the intentiou of M. Becquerel being to show 
that electro-chemical powers may be used not only for the decom¬ 
position and analysis of bodies, but also for llte production of new 
compounds. 

The facts described in the paper are commenced by one in¬ 
tended to illustrate future reasoning, by shewing what takes place 
when a very electric current traverses a metallic circuit, in¬ 

terrupt^ in one part by a neutral solution, into which the two ex¬ 
tremities ofl th# wires forming the circuit arc immersed. Two 
small copphr. wires were connected together by loops, and the two 
free ends joined to the ond.s of a galvanometer wire; Uie circuit 
was then cut in one place, and the extremities immersed iii a solu¬ 
tion of chloride of sodium. Then, if one of the loops be raised to a 
rjed heat by a spiirit lamp, au electric current is produced, the heated 
loop furnishing negative electricity. Now if the ends plunged 
the saline solution are terminated by platina or gold wires, 
nof current of electricity is observed; with silver termination^ 
the current is very feeble; but with wires, of zinc, lead, iron or tin, 
the current is very energetic. These remarkable effects, highly 
Impoitani in the phenomena hereafter to be considered, are no way 
cptuiect6d.'^Uli the conductibility of the metals; for lead ni&c, 
.are the worst conductors, ara those which, with th^^^pper, 
^'e most powerful effects. Tho current ceas«yi^ffi^ther 
as liithe t^p is removed^ 

lead, and IropH belong to tb« o*ida- 

Wa cooclttda4 ^otxi 
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when very feeble electricities nre ^eiicrnted in any peint of a metallitJ 
circuit, internipted by a saline solution, a current of electricity f* 
formed or noU according as the two nimilar tnetnlHc terminatimis^ 
which dip into the solntion^ belong to an ojcidable tr non-oxidable 
mttai, ff the saline soUitron be replaced by an acid, then a current 
will be obtained, though platina wires be used; because that kind of 
fluid does not interrupt the current, * 

With respect to the production of new compounds by electro¬ 
chemical powers, very mucf» depends ii])on the stren^h of the 
power employed, and M. Becquerel only pretends, as yet, to indicate 
a new field of research, and not to point out the jireCise paths to be 
pursued. Two methods may be adopted. 4s an illustration, lot a 
tube, from 4 to 8 hundredths of tin inch in diameter, bo bent into the 
form of the letter U, and place a plug of amianthus at the bend, to 
prevent the mixture of the fluids in the limbs: into one leg put a 
mixture of dcutoxidc of copper and solution of the sulphate of 
copper, the former will fall to the bottom; into the other put a satu> 
rated solution of commot\ sal d also an excess of the dry sub¬ 
stance, ilien communicate the two fluids by a plate of copper. Very 
shortly the end pluiiged in the sulphate will be covered with me¬ 
tallic copper, and the acid set free will act upon the oxide of copper 
below and term more sulphate, so that a set of decompositions aq^ 
recompositions will occur, and ultimately comparatively large crys¬ 
tals of copper will be obtained. 

In the other branch of the tube, a portion of the salt will be de¬ 


composed, the muriatic acid will act upon the copper, which is 
oxidised in consequence of its positive state, and will probably 
produce an oxychloride, which will combine with the chloride 
of sodium, and then octoedr^ crystals will be fonsed on the plate 
of copper. The eflects are pn^uced cither with 
lair. 'H*' ■' ' ’ 

When the crystals are weU/^jh^ and inclosed 
tically sealed, they sulfer no but they are ^wi^pOsed by 

rmter into chloride of sodium aild^l^bnjfuriate of 

If the voltaic experiment be con^i^^ fixT one pr^fii^ihonths, the 
crystals, from being colourless and Sdofet, and 

mately acquire an emerald green hue,etta hrftbsjiare^t' If 

the chloride of soditnn side be tested, ’that,9bd4 ^ 

evolved during the experiment. A piece of Qoi^er simply 
in' a solution of common sa^, produces notimg mofeTaanik 
murhite of copper, which precipitates. * ' ^ 

B^ith a similar iiibe to that described 

limbs fitted with a solution of salt, a plalinu wire 
one Iraib, a silver, wire into t^e .pther, the extreibidea' 
coftneeted -^ '^as^ to form aVdUi^'^Circuit, and 
some months, in about filled ’ crystals wit^|| 
the silver wiflB I ^ese wii^MwyMin^rhase andn|iijw||^^m^v 
heitM 'iMve 
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are known to hfi unchanged by water: during a long experiment 
they change colour, becoming, livst, violet, then blue. 

Expcl•^lnent^; similar to that witti the copper, when repeated with 
the same solutions, &c., but the substitution oC plates of lead and tin 
for the copper plates, produced crystalline double chlorides of these 
metals and sodium. 

Muriate of ammonia being substituted for common salt in these 
experiments, another scries of double compounds was obtained with 
copper, silver, lead, and zinc. 

A double chloride of baii\ini and lead was formed slowly in a 
similar way. 

When a solution of the iodide of potassium or sodium was used 
instead oi the solution'^ of salt, then double iodides were obtained; 
thus witli lead rather a rapid formation of silkj crystals occurred 
upon the load, which, when examined by water, were decomposed, 
producing iodide of lead and solution of iodide ol potash or soda, 
A tube two or three times the diameter of the ibrmer maybe used 
for the experiment. 

The second method of producing new combinations by weak 
electro-chemical powers, depends upon the electro-motive action, 
which is caused whenever a metal touches the oxides, or an oxide 
of another metal. If an oxide of a roeldl, a plate of metal, and a 
liquid be put into a tube closed at one extremity, there will be an 
electro-motive actioii of the metal with the oxide, and of the liquid 
with both these bodies^ and the chemical effect will be according to 
the resultant of these three forces, which can only be ascertained 
by experiments. 

As an illustration of the effects thus produced, three tubes, from 
eight to twelve hundredths of an inch in diameter, were prepared, a 
little protoxide of lead being put into one, deutoxide into the se¬ 
cond, and perdj^lde into the third ; solution of muriate of ammonia 
and a plate of lead were then added to each tube. Alter a time, 
lead was precipitated in the first tube, very slight chemical changes 
took place in the second, but a large quantity of double chloride of 
lead and ammonia crystallized upon the lead in the third, in the 
form of needles. Thus very different elfects were produced, accord¬ 
ing to the state of oxidation. 

Solution of salt gave similar results with the oxides of lead and 

e oxides of copper, with solutions of alkaline muriates, gave 
curious results. With muriate of ammonia, crystals vTere produced 
of considerable size, and different to those obtained by the former 
process. In this experiment, the black and anhydrous deutoxide of 
qbpper gradually acquired a blue colour, as if a hydrate were 
formed under the influence of the feeble electric formed 

by the arrangement. 

Copper, its deutoxide, and solution of corrosive sublimate, pro¬ 
duced a datable chloride, crystallizing In plates, aod possessing a 
metallic lustre. 



Vhemical bcieme^ 




3. CrydalUzation of Metallic Oxidcji .—If a soljjtion of nitrate of 
copper, mingled with very fine charcoal powder, or even deutoxide 
of copper, be put into a. similar tube to that described in thedast 
article, then a plate of copper be introduced and the vessel closed 
lip, ill about fifteen days small red trunspurent octoedral crystals 
oi* protoxide of copper will be Ibrmcd on the plate of metal. Other 
metals have been subjected to similar experiments, but probably 
have not yet remained long enough under action.— Atm. de Cliimie, 
XXXV. 113. 


4. On DrotninCy by M. A. do la Rive.—M. dc la Rive has remarked 
a curious I'act respecting the conducting power of lluids for elec¬ 
tricity in the habitudes of bromine and w^ter. He found, in the 
first place, as M. Ilalard had stated, that pure dry bromine did not 
conduct the electricity ot'a voltaic battery, consisting of sixty pairs 
of plates very strongly charged, a delicate galvanometer being the 
test: a similar experiment was then made with pure water, the 
water being contained in a glass capsule, and communicated with 
tlio. buttery and galvanometer by platina wires'^, and the deviation of 
the needle was scarcely sensible. Some other experiments induced 
M. de la Rive to believe, that water perfectly distilled and ptit into 
\csscls made of substances absolutely unacted upon, would not 
conduct any portion of electricity: the purer tlie water, and the 
more unchangeable the substance of the vessel, the feebler does the 
conducting power become, until at last it is insensible. 

A few drops of bromine were then added to the^water, which soon 
actpii'*cd a yellow colour, by dissolving a small portion of the sub¬ 
stance ; being now included in Ute voltaic circuit, the galvanometer 
needle was deviated 70*^, and an abundant disengagement of gas 
took place from the platina wires. These were oxygen and hydro¬ 
gen, in the usual proportion, proving that the ji^y h&d been 

decomposed. V< 

From these experiments it remits, that a body which does.not at 
all conduct voltaic electricity, of^;^ least but very badly, namely, 
jnire water, may be rendered a v^ry/good conduct^, by its mixture 
with a few drops of perrccUy ;^o;z-condt<c/s/7g substance, namely, 6ro- 
mine. M. de la Hive has found the same fact to .occur with iodiije, 
and iodine and water; and his father had observed, in a course of 
experiments made a long time ago on the conducting powe^r^pf 
fiiiids, that diluted sulphuric acid is a better conductor than 
much concej^ated acid: may not anhydrous sulphuric acid be 
a non-condilclor like bromine, &c. ?‘^Annale8 de Chimie, ixxv. 


5. Eleme7iiary Nature of Brotnine ,—Iodine colours a soji^bn of 
starch blue, bromine renders a similar solution orange colo^-' M, 
A, de la Riil^ added a few drops of bromine to ablution c^taVqh 

* See, 00 this point, the statement by M. Becquerel, pK468j*i||Mm^'te the 
nee of platina vittes, when forpniiig a eommuoicatiog mr i|gj|i II utilii,. ; 
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coloured bine by^iodine, and obtained a compound tvbic-b ^ave two 
distinct colours with starch, one brown, the other yellow; the differ¬ 
ence of colour corresponding* with the two bromides of iodine de¬ 
scribed by M. Balard. These compounds of iodine and brumine, 
dissolved in a solution of starch, were subjected to the voltaic pile: 
immediately the yellow solution became blue about the negative 
pile, and orange about the positive pile, indicating the separation 
and places of the i<»dinc and bromiiio. Thus the smallest quantity of 
iodine may he discovered in bromine ; but wiien the experiment was 
resorted to, to prove whether Iho idea thrown out, that bromine 
was a compound ofcUloriue and iodine, was founded in fact or not, 
it gave no such indication, and a solution of bromine in starch elec¬ 
trified for a long time together, gave no appearance of iodine. 
Hence M. do la Hive cuncludes, that bromine contains no iodine, 
btit is an element analogous to iodine and clilorine. 

When bromine and iodine are combined, the former passes to 
the positive pole, and is consequently more negative than the latter; 
which accords with the observation of M. Balard, that it should 
occupy u place between chlorine and iodine. 

According to the Bnlletin t/)/fuerse//e,when the letter to M. Arago, 
containing an account of the facts above referred to, was reacl to 
the Academy of Sciences, that body dedlded that the assertion of 
M. Dumas that bromine was a compound of chlorine and iodine 
should bo considered as retracted, and that it should be so entered, 
upon the proct^s-verbal of the sitting.—A. viii. 209. 

6. Quantity of Bromine in Sea-Water .—One hundred pounds of 
sea-water, taken up at Trieste, treated by chlorine, ether, Ac., ac¬ 
cording to M. Balard’s process, produced five grains of bromi<lo of* 
sodium, or 3.27B grains of bromine. It would apjiear that, in the 
sca-water of Tri^te, the bromine is unaccompanied by any iodine, 
and the same is the case, according to JNl. ] fermbstadt, with the 
waters of the Dead Sea. In the water of the Mediterranean^ on 
the contrary, iodine always appear? with tlie bromine. 

7. Sate of Bromine .—^The discoverer of lirornine, M, Balard, has 
been enabled, his improvements, to prepare that peculiar body 
\n quantities sufficient to permit its sale. It may be obtained at his 
flbop, Rue Argentcrie h Montpellier, or at M. Quesneville^s manu- 
Vclbry of chemical substances at Paris. The price is four francs 
the gros (about 60 grains), fourteen francs the half^ounce, -and 
twenty-three francs the ounce. 

B. J^eparoiionfflodovs Add.’ —M. Pleischl says that, in pre¬ 
paring this acid, three parts of chlorate of potash with dtw of'iodine 
are to be. used, and not equal parts according to M. Sementini; and 
also that it is indispensable to cooi the receiver considerftbiy during 
the «^ole operation. ' , 



9. On a peculiar Nitrio Acid, and Sulphate Potash, hy Mr, 
PhilUps.-^For the purpose of preparinflr nitric acid of the greatest 
strength, Mr. Phillips mixed 70 purls of nitre with 70 parts of oil 
of vitriol, S. G. 1.8442 at 60°. and distilled for eight hours. The 
nitric acid obtained was reddish yellow, weighed 46.13 parts, was 
of S. G. 1.5033, and by an experiment on carhonuie of lime, was 
found equivalent to 34.24 of that substance; the latter fact indi¬ 
cates that 36.98 oi real acid was pre.seat, and the liquid acid there* 
fore consisted of 

Real nitric acid... 36.9S or 80.16 

Water. 9.15 .. 19.84 

46.13 100.00 

Supposing this acid to be a definite comi)omid of two atoms of 
acid, 108, and three of water 27, it would consist of 

Ileal acid . .. 36.90 or 80 

Water. 9.23 .. 20 


46.13 100 

The salt remaining in the retort weighed 92.87 parts; nearly this 
weight of water being added find heated, the whole was dissolved, 
and on cooling, a salt, con.si.sting of extremely minute filaments 
resembling asbestos, was obtained, which, by capillary attraction, 
retained a part of the residual solution so powerfully, that it was 
necessary to absorb it by filtering paper.. 

Although it appeared improbable that the ci^stals could be a 
variety of the known form of bisulpliate of potash, yet supposing it 
might be that salt with either less, or more than two atomic of water, 
Mr. Phillips proceeded to its analysis. Some of the salt was readily 
dried by exposure to the air of« warm room: 10^ grains, by mu¬ 
riate of baryta gave 154.75 grains of sulphate oflMtrytn* equivalent 
to 52.45 sulplmric acid: 109 jf^ips heated to redness, lost 21.6 sul- 
plmric acid and water, and left !^8.4 graifis of nent^rai sulphate of 
potash. The latter contain 35.6 grains of sulpburiet acid, which, 
subtracted from the whole quantity b2.45, ip^cates 16.85 as 
the quantity dissipated by heat; and tfiw subtracted from 4he 
21.6, indicates 4.75 water in the crystals. The quantity ofac^: 
separated by heat is, therefore, very nearly half that remaining in^®^ 
neutral sulphate, and the salt in question appears to be a 
sulphate of^tash, consisting of . . ' ^ 


3 atoms sulphuric acid 120 

2 „ potash . 96 

I atoflj tyater . 9 


theory. 

55.33 

42.66 

4.00 

99 . 9 ^ 


expeHaeiPb 

... 52.45 



Mr. Phillips found it difficult to prepare the 







468 ^. MhcdlaneoiiS Ivdelligence, 

from bisulphaie; and on repeating'the attempt to procure it exactly 
as before* obtained a large quantity of bisulphate, and a small quan¬ 
tity of the peculiar salt; although the quantity of water present is 
known to have an important influence on the nature of the sulphates 
produced, yet the precise circumstances on which the furinution of 
sesquisulphate depends, are at present unknown,— Phil, Ma^, 
N, fif.,u.4*29. 1 

10. On certain Propm^tics of Snlphnr.—^{\e: effect of heat upon 
sulphur in first fusing it, but afterwards causing diminution of fluidity 
in a certain degree ]>roporUonute to the temperature, has been long 
and generally known, as well also as tlie peculiar soft state into 
which the sulphur may be brought, by pouring it, when hot and 
thickened, into cold water. M. .X>unias lias been led to examine 
these phenomena for the jiurpose of acquiring a precise and parti¬ 
cular knowledge of the effects and changes. 

Fused sulphur began to ct'ystallizc between 226® and 2:28®. Its 
fusing point may be considered as 226°.4. Between 230° and 284° 
it is as li(juid as a clear varnisli, and of the colour of amber; 
at about 320® it begins to thicken, and acquire a red colour; on 
inc:easing the heat, it becomes bo. thick, that it will not pour. This 
eitect is most marked between 42S®f\and 572®; the colour being 
then a red-brown. From 572® to the boiling point it becomes 
thinner, but never so .fluid as at 248®. The deep red-brown colour 
continues until it boils. 

When the mo^ fluid sulphur is suddenly cooled, it becomes 
brittle, but the tmekened sulphur, similarly treated, remains soft, 
and more soft as the temperature has been higlicr. Thus, at 230°, 
the sulphdf was very liquid, and yellow ; and -cooled suddenly by 
immersion in water, it became yellow and very friable ; at 374® it 
W'as thick, and of an orange colour, but by cooling, became at first 
soft and transparent, but soon friable, and of the ordinary appear¬ 
ance ; at 428®» it was red and viscid, and when coaled, soft, 
transparent, and of an amber colour; at the boiling point it was 
deep brown red colour, and when cooled very soft, transparent, 
and of a red-brown colqur. 

It is not necessairy, as sometimes stated, to heat the sulphur 
a l«ng time to produce this eiiect; all depends upon temperature. 
Th& only precaution necessary is, to have abundance of water, and 
ta divide the sulphur into .small drops or portions, that the cooling 
may be rapid. If it be poured in a mass, the interior c^ols slowly, 
and acquires tlie ordinary hard state. When the experiment is 
well made at 446®, the sulphur may be drawn into threads as fine 
as a hair, and many feet in length. . . .. 

X^umas, in remarking upon this curious efiect.,of ^udden 
cooling, jplasses it with the similar effect which occurs with bronze. 
Although difficult to assign the exact cause, yet he notices that the 
tendency to’ crysUdlize can evidently be traced as Infiuential over 
, some of the e^cariuices, the hardness and opadif, fbr instance. 
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which always occur together when the crystalline state is assumed; 
whereas, when rapid cooling has hindered crystallTzation, the mass 
remains sod and transparent, until it crystallizes, which usually 
happens in twenty or thirty hours.— Ann, de. Chimu, xxxvi. 83. 


11. Oft the Fluidity of Sulphtir and Phosphorus at common tern- 
peraturesy by Mr, Faraday.—1 published some time ago a short ac¬ 
count of an instance of the existence of iluid sulphur at common tem¬ 
peratures*; and though I thought the fact curious, I did not esteem 
it of such importance as to put more than my initials to the account. 
I have just learned, through the Jhdlvtin Unioersel for September, 
p. 178 t, that Signor Beliaiii had observed the same fact in 1813, 
and jmbHshed it in the Ghrnalc di FisicOy^oX, vi. (old series). I 
also learn, by the same means, that M. Bellani complains of the 
manner in wliich facts and theories, which have been published by 
him, are afterwards given by others as new discoveries; and 
though 1 find myself classed with Gay-Liissac, Sir H. Davy, 
Daniell, Bostoek, &e., in having thus erred, I shall not rest saiisBed, 
without making restitution, for M. Bellani, in this instance, certainly 
deserves it at iny hand. 

Not being able to obtain access to the original journal, 1 shall 
(|iiote M. Bellani*s very curious experiments from the Bulletin, 
in which they appear to be fully described. “ The property which 


water possesses, of retaining its fluid states, when in tranquillity, at 
temperatures 10^ or 15®bclo\v itsfreeziiigpoint, is well known; phos- 
jihorus behaves in the same manner; sometimes||^ fluidity may be 
retained at 13° (centigrade?) for a minute, an hour, or even many 
days. Wliat is singular is, that, though water'cooled below its 
freezing point, congeals cosily upon slight internal movement, how¬ 
ever communicated, phosphoru^on the contrary* sometimes re¬ 
tains its liquid state even at 3^ even though it'be shaken in a 
tube or poured upon cold water; But, as soon as it has acquired 


the lowest temperature which it can bear without solidifying, the 
moment it is touched with a body at the salne temperature, it soli¬ 
difies so quickly, that the touching body cannot pei&trate its mass. 
If the smallest morsel of ]>hosphorus i9';.put ;into^,«ontact with a 
liquified portion, the latter infallibly s6Udi&&, thd^gh it be only^» 
single degree below the limit of temperatUi^ nflcessary; this ddQs 
not always happen when the body touching it is heterogeneous. 

** Sulphur presented the same phenomena as phosphorus; 
inents of sulphur always produced the cryslallization of cold' fltw 
portions. Bmving withdrawn the bulb of a thermometer whhdi 
been plunged into sulphur at 130°, it came out covesKd with sni^ 
globules of sulphur, which remained fluid at 30°; 
touched thes 9 ‘j(me after another with a thread of glalN, they'l^ame 
solid: althdi^h several seemed in contact, yet it f^uired 
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«h<Hild be toucH«^ separately. A drop of sulphur, which was made 
to move on the bulb of the thermometer, by turnings the instrumrat 
iu a hoKzontal position, did not congeal until nearly at 30^ ; and 
some drops were retained iluid at 15°, i, e. 75^ of Reaumur below 
the ordinary point of liquefaction.” 

The Bulletin Univerael then proceeds to describe some laic and 
new experiments of M. Bellaai, on the expansion in volume of a 
cold dense solution of sulphate of soda during the solidificution of 
poi^ the salt in The general fact has, however, been lung 
and well known in this country and in France; and the particular 
form of experiment described is with us a common lecture illustra¬ 
tion. The expansion, as ascertained by M. Bellani, is of the ori¬ 
ginal volume of fluid. . 

According to the Bulletin, M. Bellani also claims, though certainly 
ill a much less decided manner than the above, tlie principal ideas 
in a paper which I have published on the existence of a limit to va¬ 
porization, and 1 referred back to the Giornalc di Fixica for 1822, 
(published prior to my paper,) for the purpose of rendering justice 
ill this case also. Here, however, the contact of our ideas is so 
slight, and for so brief a time, that I shall leave the ))apers in the 
hands of the public without further remarks. It is rather curious 
to observe how our thoughts had been at the same time upon the 
same subject. Being charged in the Bulletin with quoting an ex¬ 
periment from a particular page in M. Bellani’s memoir, (which 
1 did from another journal, in which the experiment only was de¬ 
scribed,) 1 tumei||to the original place, and tliere, thougli 1 found 
the experiment 1 had transferred, I also lound another which 1 had 
previously made bn the same subject, and which M. Bellani had 
quoted. 

I very fully join in the regret which the Bulletin Universel 
expresses, that scientific men do not know more perfectly what has 
been done, or what their companions are doing; but I am afraid 
the misfortune is inevitable. It is certainly impossible for any per¬ 
son who wishes to devote a portion of his time to chemical expe¬ 
riment, to read all the books and papers that are published in con¬ 
nexion with hift,pAirsuit; their number is immense, and the labour 
(^'winnowing out the few experimental and theoretical truths which 
in "many of them ate embarrassed by a very large proportion of un¬ 
interesting matter, of imagination, and of error, is such, that most 
persons who try the eP^periinent are quickly induced to make a 
selection in their reading, and thus inati^ertently, at times, pass 
by what is really good. 

12. Heparatid^ of Belenium from Berzelius says^ that 

these substances, so much resembling each other in general 

properties, may be easily separated by the follot^g* process. 
When sulphuret of selenium is fused with carbonate- of potash, 
tile alkali not being in excess, the fused mass, dissplv^d in water, 
leaves selMtiun u^asolved and firee frmn suloluir. ^ <; 




Some of the sulphuret of selenhim from Luka’jfifz, in Bohemia, 
was dissolved in ])otash, and the solntion converted into hypoauU 
phite by exposure to the air at the temperature of 65® F.; 6.1125 
of the sulphuret experimented with were precipitated, and found 
to be pure sdeiiimn. The solution being of a deeper red colour 
than tliat of the common sulphuret, a piece of sulphur was put 
into it, and the wiiole boiled for a moment; a quarter of a grain of 
selenium, perfectly free from sulphur, was precipitated. 

A solution of a neutral scleniate, or of oii« witll excess of base; 
is soon rendered turbid by having sulphuretted hydrogen passed 
through it. At first pure selenium separates ; afterwards sulphuret 
of selenium; and, lastly, mere sulphur. The solution should be 
considerably diluted; when concentrated, ilie precipitate formed is 
of a flame yellow colour, but euon becomes brownish*black, and 
sulphur is deposited, sometimes crystallizing at the surface of the 
depoaite.—PAi7. Mag., N, S., ii. 390. 

13. 0?i a new Compound of Selenium and Oa:ygen—Selenio Acid, 
by MM. Mitscherlich and Nitzsch.—This acid contains half as 
much mure oxygen as that discovered by M. Berzcliss, and with 
potash forms a neutral salt, having the same form and optical pro¬ 
perties as sulpiuite of potash, containing no water when crystal* 
lized, and producing insoluble precipitates with barytic s^ts. The 
acid is isoinorphqus with tlie sulphuric, and may with propriety be 
culled sclenic acid, that dcscribc<l by Berzelius being consh 
dered as the acid. 

Tile new acid is easily prepared: for this ^rpose selenium, 
selcnious acid, a selenite or a metallic selenuret is tobe.^sed with 
nitre. Selenuret of lead, being the most abundant source, has 
been used for this purpose, being accompanied by sul- 
phurct, the selcnic acid is usi^ly contaminated by sulphurie 
acid. The selenuret of lead is be freed iVom carbonates by 
muriatic acid, and the residue mtXe'd wltb its weig(ht of nitrate of 
soda, and thrown gradually into a rSd-hot muoibTe. Water then 
dissolves out scleniate nitrate and-nitrite soda, no selcniiun 
remaining in the residue The solution quickly;:Mled, deposits 
anhydrous seleniate of soda, and this b^hg'sepahiie^, by cooH^g 
crystals of nitrate of soda are formed; thes^ beihg remoWMl, ebdlllw ! 
tion again causes more seleniate to fall down, and proceeding' 
this way an imperfect separa^on• is effected. .The seleniate,' like 
the sulphate of soda, is,most soluble in water "at To puidfV 

the salt completely, the nitrite should be changed iD0 
nitric acid; but-. then sulphate of soda would ren^iin as an lift- 
pdvity formed from sulphuret In the ore, and 
rate this haf^as yet succeeded. ‘ ' ' 

' But if'the seleniate of soda be mixed wkh mnrialo of iSphMNyh 
and heated,'sternum, nitrogen and water come 
^phur^appeanng. 1%#' sdanhiM natn MwevdtV^l^ 

•WWW of liitrio vm ■ 
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muriate of bary^ which wouM then separate sulphuric acid if 
present; the clear solution is to be saturated with carbonate of soda» 
evaporated to dryness, and the mixture of selenite and nitrate of 
soda obtained, •fuzed in a porcelain crucible over a spiiitdamp. 
Then proceed by crystallization as before, and a pure seleniate of 
soda will be produced. 

To separate the selenic acid, the solution is to be decomposed by 
nitrate of lead ; the selciiiatc of lead is a^t insoluble as tlie sulphate, 
and bein^ well washed^ is to be decomposed by a current of sul¬ 
phuretted hydros:en, which has no action on the selenic acid; the 
solution being filtered, is to be boiled, and is then diluted selenic 
acid. Its purity, as respects fixed bodies, is ascertained by its 
entire volatility; if sulphuric acid be present, it may be ascer¬ 
tained by boiling a portion witli muriatic acid, which produces 
selenious acid, and then testing by muriate of baryta, a precipitate 
indicates sulphuric acid. 

From the isomorphism of selenic acid and its salts with sulphu¬ 
ric acid and its salts, M. Mitscherlich concluded, that the oxygen iu 
the acid should be to that in selenious acid as 3 to 2 ; and to that iu 
bases when it forms salt, as 3 to 1. These views were confirined by 
experiments. From the decomposition of seleniate of potash by 
muriate of baryta, it appeared that the seleniate was composed of 

Potash. 42.16 .... oxygen. 7.1h 

Selenic acid.. 57,84.... .. . 21.79 

100.00 

Tlie composition of the acid was determined by boiling a cer¬ 
tain weight of the seleniate of sodjt with muriatic acid in excess, 
and decomposing the selenious acid formed by sulphite of soda; 
4.88 of the salt gave 2.02 of selenium, from which, and the above 
result, it would appear that the.acid is formed of 


. Selenium. 61.4 

Oxygen . 38.6 


100.0 

*« 

According to Berzelius, selenious acid consists of 100 -selenium, 
and 40.33 oxygen^ and supposing this contains two-thirds the 
oxygen in selenic acid, the latter should consist of 62.32 and 
37,68. From the analysis above given of the seleniate of potash, 
it is evident that 100 of selenic acid* saturates a quantity of base 
containing 12.56 of oxygen, which would agree witli the latter 
estimate of selenic acid. 

Selenic acid is ft colourless liquid, which may be heated 
without sensible decomposition; above that it changes^ and is 
rapidly resolved into oxygen and selenious acid at 554^-^tieated to 
3^^, its specific gravity is 2.524 ; at 512°.6 it is 2.6 ; ai^ 509^ it is 
2.^5; Iwt by that time selenious acid has been formed in it. A- 
Uortk»R at cmiicentrAted acid.^irom which -the.aelMUOUB acid had. 
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been remoTec], consisted of 84.21 selenic acid, apd 15.75 water; 
but it is certain that the sclenic acid begins to decompose before it 
has resigned the last portions of water. 

Selenic acid has a powerful attraction for water, and evolves 
much heat when minted with it. It is not decomposed by sulpha- 
retted hydrogen; so that the latter body may be used to decom¬ 
pose the seleiiintes of lead and copper. When boiled with muriatic 
ucid it produces seicnious acid and chlorine, and the mixture, tike 
aqna regia, will dissolve gold or platina. Selenic acid dissolves 
zinc and iron, evolving hydrogen; it dissolves copper, evolving 
sclenious acid; and it dissolves gold, but not platina. Sulphurous 
add has no action on selenic acid, but instantly decomposes!the 
sclenious acid. A solution containing selenic acid is easily decom¬ 
posed, by first boiling it with muriatic acid, and then adding 
sulphurous acid. 

Selenic acid is but little inferior to sulphuric acid in its affinity 
for bases; seleniate of baryta is not completely decomposed by 
sulphuric iicid. Its combinations being isomorphous with those 
of sulphuric acid, and possessing the same crystalline forms, and 
the same general chemical properties, present but very slight, 
though very interesting differences from the sulphates. These will 
be resumed by M.' Mitscherlieh in a future memoir, with the 
express object of illustrating the theory of lsomorphism.-~.^nn. de 
C/iimie, xxxvi. 100. 

14. Preparaliofi of Hypomlphuric .<4cid.-rU|^rdmg to M. 

Ileercn, to obtain the greatest quantity of this in the process 
of passing sulphurous acid over black oxide of manganese, the 
temperature should be low, and the oxide finely, divided. The 
largest portion of hyposulphuric acid is formed at the commence- 
ment of the operation. . 

S 'i * r 

15. Singular Habitude of Phosphoric Add with Albumen ,— 
MM. Berzelius and Englchart differed in th'eir results respecting the 
effect of phosphoric ucid on albumen; the iatUr &)uad the acid 
caused precipitation of the substance, the former th|ireverse. For¬ 
tunately coming into company, they made some .Experiments, and 
discovered a very singular property of the acid. The acid in Ber- 
zeliiis’s laboratory not precipitating albumen, jDr. Englehart pre¬ 
pared a fresh portion from phosphorus and nitric acid, evaporating 
the solution in a platina vess^ and heating it to redness. This 
acid, dissolved in water, precipitated both animal' J»iA, vege^le 
glbupfen abundantly. Another portion of acid, prepared by burn* 
m^'phosphorus in air, also precipitated albumen^ i^fler maay.^- 
perlments ^ discover the cause of difference in the acids, 
glehart remarked,-that the two acids he had pr^ai'ed, > gr^d^^ 
lost th^ power of precipitating albumen, hnd in- some 

l&e the.&(»d Berzelius., Xl^ change :t(Kkk 

and closed vassfOs, . and 
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Upon evoporati^g* the acid, and heating it to redness, it recovered 
its precipitating power, but gradually lost it again by a day^s 
repose. The cause ot this ditfcreiicc escaped detection; it evidently 
does not depend upon a diderence of oxidation. ** May it nut be 
supposed,” says Berzelius, “that there exists a chemical combina¬ 
tion of phosphoric held with water, which is not formed until some 
time after solution, and which is incapable of precipitating albu* 
men?^*‘^dfina^es dc Chimie^ xxxvi. 110. 


Id. Economiaal Ereparalion. of Deutoxide of Bantm.—This 
process is due to M. Quesncville. Nitrate of baryta is to be put 
into a luted earthenware retort, to which a tube is to be attached 
for the purpose of conveying the liberated gases to a water-trough. 
The retort is to be gradually heated to redness, and retained at that 
temperature as lung as nitrous acid and azotic gns pass over; the 
erolution of these substances iAdicates that nitrate of baryta still 
remains to be decomposed, but the instant that pure oxygen gas 
passes ofl^ the fire is to be removed and the retort cooled. The 
product of this decomposition is a peroxide of barium ; it falls to 
pTec.es in water, without pi'oducing heat, disengages oxygen when 
boiled with water, and is reduced to a protoxide by a strong heat. 
When acted upon by sulphuric acid, no nitric acid was evolved ; 
and when-ioil^dcted to nitric acid, no nitric oxide was produced. 
The production of thiis peroxide is easily understood, for the prot> 
oxide formed b y jjie decomposition of the nitrate being in contact, 
at a red heat, large quantity of oxygen in a nascent state, 

combines wi^ it^ad is retained, unless the heat be so high as to 
decompose ^i<^AnnaleH de Chimie^ xxxvi. 108., 

The decomp(wition and effect are precisely the same as those 
lately pointed out by Mr. Phillips as occurring with potassium when 
the nitrate of potash is decomposed by heat.—Seep. 483 of the last 
volume of this Journal. 

17. Prepdration of Aluininnm—Chloride of Accord¬ 

ing to the aceounts published, the following process has succeeded in 
the hands of M.*Oersted, in decomposing alumina and evolvingthe 
base alumintfm. Pure alumina is to be heated to redness, and then 
well mix^ with pulverized charcoal; the mixture is to be placed in 
a porcelain tube, and being heated to redness, is to have dry chlorine 
gae pasted over it; the charcoal reduces the alumina, the base 
combines with ’the chlorine, and oi^de of carbon is formed. The 
chloridhwHfldtlwinum is soft, crystalline, and evaporates at a tet^ 
peratore a little above 213° Fahrenheit: it readily attracts 
from the atmosphere, and becomes hot when water is add^w^^t. 
Being mixed with an amalgam of potassium, containm^Bl^h of 
die latter metal, and immediately heated, chloride of pOCf^tium is 
fortzied, and the metallic base of the alumina combin^llwrth the 
mercury. The amalgam- quickly oxidfses by ; but^ 

being heated out 'ofeo&tm with'tkcr Btmosoh^^' tibiB inercurv ii 
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volatilized, aad a metallic button is left, having the colour and 
splendour of tin. A fuller account of the researches of M. Oersted 
on this subject is expected.—Ucusmann’s Repertoire — PhiL Mag, 
N, S. ii. 

18. Mutual Action of Lime and Litharge. —^M. Fournet heated 

a mixture consisting of 7.12 parts of calcined lime, and 27.89 parta 
of litharge, very strongly; a coherent mass was obtained, which^ 
pulverized and digested in water, gave, when filtered, a perfectly 
clear and colourless liquor, which, when treated with sulphuretted 
hydrogen, threw down an abundant black precipitate: lienee oxide 
of lead is rendered soluble in water by means of lime .*—dee 
Mines, i, 538, , 

19. New Chloride of Manganese discofcered hy M. J. Dumas.—* 
This chloride corresponds in proportions to the manganesic acid* 
and in contact with water, produces muriatic and manganesic acids* 
It is easily obtained by putting a solution of manganesic acid into 
contact with concentrated sulphuric acid, and fused common salt* 
Water and the new chloride are formed ; the former is retained by 
the acid, the latter volatilizes in a gaseous form. The body does no^ 
however, appear to constitute a permanent gas*, for though, when 
produced, it appears as an elastic fluid having acupreotis green¬ 
ish tint, yet when passed into a tube, cooled to 5° or Fshronheitf 
it condenses into a liquid of a brownish green colour. 

Wlien the perchloride is produced in a laralwbev itSTapour 
gradually displaces the air present, and the two becomes filled 
with it; if it then be poured into ajar with moisteUpd sides* the 
colour of the gas changes as it comes into contact with ^ mdist 
air; a thick smoke of a fine aose.oQ^pr appears f '^id. tbs sides of 
the vesse^acquire a deep purpledue to the msngaiieMo add 
formed. The water thus colourra- Is ttbdndsntly precipitated by 
nitrate of silver, and, acted upou by a soluthm ofpotadi, produces 
all the changes of the mineral chamelion’,% 

The most simple process for the prepaailion of Uiio>body appears 
to be to form a common green chamelioB, to soiil^ it into red 
chamelion by sulphuric acid, and to evapon^'the ibiotiem, which 
will give a residue consisting, of sulpb^ 'and. ifiiutgiiypssate' 
potash* This mixture, acted upew by cudeentfttked suhri^e 
produces the solution of manganesih acid, into whidi 
salt is to be thrown in small p^es, until the vapottn^^wh^h shMnMS 
cplourless; the latter effect is a sign that all the 
q|coq^ 0 sed, and that muriatic aM^\y is produi^J^ 

j^i^ogQus compound is formed when to nsedeiw 

piate ^fthe common s«Jt; But ^1 attempts as yeSjaade to ci^itoi 
a sufficient for examination have failed; the Chtondii tufr 

the co^^yi b e^Iy formed and examined^ although it to 

easy 

' . _ .a I 




20. Pr^araii^ of pure Oxide ofZinc^ hy M. Hennaun.—It is 
by iio means easy to obtain this substance perfectly pure; the fol- 
lowing is M. Hermann’s process: Oxide of zinc, or metallic zinc, is 
to be dissolved ill excess of sulphuric acid, and the solution being 
iiltered, sulphuretted hydrogen is to be passed through, so long 
as a brown or yellow precipitate is formed. Cadmium, lead, or 
copper, -being thus separated, and the solution filtered, it is to be 
treate 4 ;WUh solution of the chloride of lime, (bleaching powder,) 
by wbicti the iron and mangonose will be separated. The solution, 
again filtered, is then to be crystallized in porcelain vessels, by 
which sulphate of Umc is rejected, and a mother liquor separated, 
W'hich usually contains cobalt and nickel. The crystals of sulphate 
of zinc are to be dissolved in as small a quantity of cold water as 
possible, and the sulphate of lime filtered out; then the solution, 
being rendered more dilute, is to be decomposed by carbonate of 
soda in slight excess^^d the precipitate well washed, dried, and 
heated to redness: it is then a perfectly pure and beautifully white 
oxide.— Univ. A. viii. 263. 


21 . Deuto-Sulphuret of Cobalt ,—Mix finely divided oxide of 
cobalt with three times its weight of sulphur, and heat to very dull 
redness, until no more sulphur sublimes. The deuto>sulphuret con¬ 
sists of 100 ,cobalt + 109 sulphur; it is black; is reduced to gray 
proto-Bulpbucet by a strong heat.— Sitterherg. 

22. Bismuth from Mercury hy Pola^shmi. —M. 
Scrullas has pointed a striking instance of the separation of bismuth 
from .merccn^^. He says a twelve hundred thousandth, and even less 
of bismuth, , ;^hen dissolved in inercury, may .be separated and 
rendered visible'by the addition of a certain quantity of the amal¬ 
gam of potassium and a little water. A black powder i%observed 
to rise from the substance of the 'nietxil, and is a mixture of bismuth 
and mercury in a very divided state; it rises to the surface or ad¬ 
heres to ihd vessels. 

Copper, le^, tin, and silver, arc equally separated, but not so 
promptly, ov;so evidently to the eye as bismuth; for they are not 
associated with divided mercury, at the time of their separation, like 
the .latter.: with .bismqtj;.a mere atom is rendered visible, and M. 
Serullas thinks that chemistry does not present a more delicate test 
than the amalgam of potassium for bismuth in mercury.— Annales 
dt Chmky xxxiv. 195. 


23. Sulphuret of Arsenic proportionate in Composition to, 
Acid,^M. PfafT acted upon arsenlbus acid by iiitro-inu 
and obtained a pure arsenic, acid soluble in water, anc 
cent in the air. This, dissolved in 40 parts of water, cur¬ 

rent of aulplmretted hydrogen passed through it, 19 'h^l^stantly 
produced a yellow orange precipitate of a pulverti]|tipWV.ni, con¬ 
tinuing identical in compositiuji,* until no ,fu4b$^^|il^pitate was 
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occasioned* The fluid was then perfectly free fro^ arsenic. The 
precipitate was pure aulphuret of arsenic, soluble in ammonm 
when slightly heated, and composed of equal parts of sulphur and 
the metal. 

M. Pfaff further says that arsenic acid may be separated from its 
combinations with bases, by dissolving the arseniates in nitric acid, 
and passing sulphuretted hydrogen through the solution; an abuft-^ 
daiit precipitate of sulphurct of arsenic is formed, containing no trace 
of the base of the arseniate decomposed.— Univ. A. viii. 35d. 
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24. New Double Chromates. —Mr. Stokes has obtained sfetwad' 
new salts, by mixing chromate of potash with metallic sulphalesi. 
Chromate of potash, mixed with sulphate of «inc, gave a precipitate 
of chromate of zinc; and the mother liquor, by concentration, yielded 
certain yellow crystals in the form of a flat rhombic prism, which ■ 
Dr. Thomson had mistaken for impure sulphite of zinc, but wWch 
Mr. Stokes recognised as a new compound: 50 grains gave IdsSS 
sulphuric acid; 0.18 chromic acid; 9.87 oxide of zinc; 8.91 potafth; 

12.6 water: 0.11 loss. 

Chromate of potash and sulphate of nickel were mixed in atomic 
proportions, and the solutions heated; after the chrotnate of nickel^ 
was separated, they were evaporated to dryness. Ttio reiAdaum; di-*' 
gested in water, was filtered, and the deep red solulioh obU^cd upon 
cooling, yielded grass green crystals in the 

prisms; 50 grains of these, when analysed, ,gB VgJ1 2.!j6, sty^huriO 
acid; 6.978 chromic acid; 8.2 oxide of mckc^B 

12.7 water. * j 

A similar salt may be obtained isy thixin^'Chim 

and sulphate of copper. It is of a li^t green 
cisely the same form as the describe^f'^^ 

crystals of bichromate of potaSh* WTO^|>i^^ced»in the second 
crystals.—PAi/. ilfflg. AT. S. ii. 

25. DoberdneT^s finely divided is |M. 

Dobereiner*s process for omaiiiing finely ^ 

performance of the experiment whicli he combi¬ 

nation of oxygen and hydrogen, at commofl^-teklikliattl^. Mix 
muriate of platina with a solution of neuM^torilatSft df ijpldn fia a 
glass tube, half or three>»quarters of 'anfhch% (JiAftijiAer, 

or thirty inches in length, and apply ^heat untU the'fluid 
"'ghtly turbid; afterwards expose ft^for 
s. The greater part of the platidn y ill Separate from th^solu* . 
be deposited in'-.ipinute ^lan^ib, of a 

tthe sides of the gla^; thc4ube ^and are^fS^ 

-j' _•_ .A_ ^ f 


be a-glass ves^l containing jsater, and k to ^ 

with hyimnn gu ; the platina becomes almost immcaia^ vrllw^ 
^4 sbi)^K .tifcksilver,:and.may ’then be readilyfdettched:,*'®^ 





of the hyde'ogfen^*’ it is said, ** is caused by ftbstractlng a ^or<* 
tiab'bf the o^oric from the oxygen, cifected % the platina, the 
smaller the lait^inte of the metal arc, the more readily is the incan* 
descence produced.*’ Spongy plalipa fur the lamps for instantaneous 
light, is prepared of great power, by moistening the muriate of am¬ 
monia and platina with a concentrated solution of ammonia; the 
pasto-jfap^ed is to be liented to redness in an e^^then or platina 
CTUfii^S^Jfettsman^s llepcrloire^PkiL Mag. N‘. S. ii. 3S8. 

26. New JV/e/aZs.—Professor Osann, of Dorpat, is said to have 
discovered three new metals in tlic crude platina, obtained from 
the Uralian mountains. One, which has occurred only in one spe-' 
cimeft of the ore, resethblcs osmium in sonic of its compounds. 
The second forms white acicular crystals from a nitro-murintic acid 
solution; these, whib heated, being softened and reduced. The 
third is insoluble in mtro-muriatic acid, and, by a particular pro¬ 
cess yields a dark green-coloured oxide. The account as yet given 
of these substances is not precise enough to allow of any judgment 
respecting their claim to the character of new metals. 


27. Ancons oj^ Porcelains Pottery, Sfc. by M. Berthier.—Earthcn- 
w&re inajiiti^&f^res are divided by M. Berthier into three kinds, 
those of'i. jporoelain; of 2. Pottery; and of 3. Crucibles, Bricks, 
&c. The IbUowing 1$ the composition of certain porcelains : 

•a* . 

POBCKLAIN. 



Sevres. 

Eng-hsh. 

riedmout, 

Toumav, 

■ 

(h) 

(«i.) 

(iii.) 

(iv.) 

0.596 

‘ 0.770 

0.600 

0.753 

Atbt^a..... 

0.350.: 

0.086 

0.090 

0.082 

Potash...... 

Sn/lrt.. . 

0.018 ; 

» « 

# • 

|o.059 

Lime. 

0.024 

0.012 

0.016 

0.100 

Magnesia.. 


0.070 

0.152 

• • 

Waters...... - 

0.008 

0.056 

0.136 

0.006 

•* • 

0.996 

0.994 

0.994 

1.000 


(i.) Sevres service—Paste strongly heated. It is formed from 
0.63-washed kublin of Limoges; 0.105 quartz sand; 0.052 Boii- 
weval chalk; 0.21 of the fine sand obtained from kaolin by wash¬ 
ing, aqd which is a mixture of quartz and felspar. The glaze of 
ibis made of a rock composed of quartz and feldspar. When 

reduced to a hue powder, it is found to be composed of silica .780;^" 
ajnmine 168k potash 84, water .6: it fuses into a |>erfectBMN8^{tA-^ 
rent and colourless glass. W'f ' ' 

-'Ci*) Worcester porcelain—Paste taken from the tA^^hopa^ 
lAiibf^eds 

' (Hi.); Porcelain of Piedipont—Paste dried. ,Th 0 ' hfae of thte 
manufaisture is the magneaite of Baldissero. ^ 

(iv.) Pdredain >f Tburaajr-^layr dialfc* Had iMlNnterliitb'^ 

compo^Uoti. vjt iz very luablk» but not V^ry 
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Pottery. 


Silica. 

Nrvi ‘1 s. 

(i.) 

. 0.57« 

Paris, 

(n.) 

O.bll 

Geigovla. 
- (m.) 

0.544 

Mnmina*. 

. . 0.1^4 

0.127 

0.220 

I.ine. 

... 0.226 

0.063 

0.064 

i)\jdc of Iron... 

.. 0.066 

0.070 

0.098‘ 

Magnesia...... 

• a 

0.024 

0.038 

Water. 

• • • « 

0,17.3 

0.020 


0.988 

0.998 

0.984 


(i.) Earthenware tif Nevers—Paste of a pale red. Made of a 
marie occiirriufr close to the town; the gflaze is a white enamel^ 
containing both tin and lead. 

(ii.) Paste of the brown earthenware tniiiie by M. Husson 
Paris. The biscuit is rod, but is covered by a brown glaze, co¬ 
loured by oxide of manganese. 

(iii.) Rod earthenware resembling the Etruscan, and found la 
the ruins of Gergovia near Clermont. 


Crucibles, &c. 

Ht. Ld 

llessinii. Pam. Etirnoe. Nenotltl^ BoMsla. Creitf«A 

b') OU OiO (jv) CO 

SiUca. 0.709 0.016 0.637 0.653 0.674 (>1686 . 0.680 

Alumina.0.218 0..^-t4 0.207 0.250. 0.320 0.890 ^''0.260 

Ovulo o( lion.. U.038 0.010 0.040 0.072 0.006 0.099 0.080 

Magnesia...... trace .. .. trace tiace^ 0*Oi^v tmee 

Water. .. O.IOS .. .. b.0l0 


0.0J5 1.000 .0.087 0.971 1.003 O^T 0.990 

(i.) Hessian crueildcs—formed of a clay very aUfifelmus^ with 
whicii siliceous sand* is mixed. austaiu rapid changes of 

temperature without fracture, bnt^^^Biihot retain-'4\ised litharge very 
lung together, and have loo coarse a grain fof'ilikny purposes. 

(li). Paris cruoibU'K, manufactured by Beaufaye*—they are made 
from the day of Andeimes, near Namur; part Uie material 
being baked and coarscl) powdered, and the rest iU its natural 
state: no sand is mixed with it, and the inner surface of the ves¬ 
sels is finished with a thin coat of the unbaked .matcrisd* They 
are said to be mure refractory than the Hessian ^essels^ nm more 
liable to fly by change of temperature, and more ir^ntire ^ 
litharge. • < ' , * 

(iii.) Fragment of an unbaked crucible prepared for pfUlfTynli 
^'^Cast-steel work. 

^Ifh which the crucibles' are mode |i>r the ile|l 
werk]9 of'Berardifere, near St. Etienne. ^ 

(V.) Fragment of a used crucible fVom the" glass works ofBl^ 
gneaux, dear Nemours $ it had been made fh)m the clay atSh^SlW 
(Seine inj^rleure). 

(vi.) A liipl crucible fiom a Bbhemian glass-houiih. 
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structed; they ate made of a mixture of baked and unbaked clay. 
—Aniiales de Chimie, i. 46D, 

28. On the Composition of simple Alimentary SuhstanceSf by 
Dr. Prout.—It is well known that Dr. Prout has of late years 
devoted that portion of his attention which he gives to chemistry, 
exclusively to the consideration of organized substances, with the 
importi^'objcct of making the knowledge he might obtain subser¬ 
vient to the study of physiology and pathology; and during the 
lltst session of the Royal Sotrioty, a ])apcr by this philosopher was 
read, containing many important and apparently accurate results 
relative to the particular subjects which he has pursued; some 
account of which wc are*desirous of giving in tliis place. 

Dr. Prout^s first object was to devise, if possible, an unexcep¬ 
tionable mode of de^rmining the proportions of the three or four 
principles, which> with few exceptions, form oiganic bodies; and 
after numerous trials, he adopted a method founded upon the fol* 
lowing well known principles. When an organic product, contain¬ 
ing three elements, hydicogen, carbon, and oxygen, is burnt in 
oxygen gas, one of three things must >happen: i. The original 
bulk of ox^^en gas may remain the same, in wliich ciise the hydro¬ 
gen and o^gbn, in the substance must exist in it in the same pro¬ 
portions h;i which ^y exist in water; or, ii. The original bulk 
of the oxygen may be .increased, in which case the oxygen must 
exist in 'substance in a greater proportion than it exists in 
watery The original bulk of the oxygen gas may be 

di[Diai8h^>^5 in which case the hydrogen must predominate. 
Hence it ift<'obvious, that, in the first of these cases, the composition 
of a may be det^l^ined, by simply ascertaining the 

quantity or^r1)Oiiic acid ^ 0 * 4 ' yielded by a known qiiuiiiity of it; 
while, in the other, two, the;siime can be readily ascertained by 
means of the same data, and by noting the excess or diminution of 
the original bulk of the oxygen ga.s einph^yed. 

The apparatus .-coj^sists of two inverted glass syphons which act 
the part ^ gasometers; these arc connected when required, by a 
small green glass tube, in which the substance is tu be decomposed 
and burnt: the syphons arc very carefully gradated; so that the 
quantity of gas iw^.them can be accurately estimated ; and are sup- 
pjied with cocks boUi above and below, so that they can be filled 
With mcreury, the mercury drawn off and gas intro<iuced, the gas 
transfeired* through the green glass tube, or the contents retained 
in an undisturbed state, witli the utmost readiness and ease. 
substance to^e decomposed, may be put into a platina tute.ann 
i^ibcoduced umne into tlie green glass tube, and being thM^^titcd 
^ * spirit lamp, be burnt in the gas passing over it j K'lt ™ay 
be mixed with pure siliceous sand; or, what is most generally pre¬ 
ferable, be mixed with peroxide of copper, which is always left, iu 
codseqaence of the excess of oxygen 'gas uscd» in which 

\t wasintro^ced.. After the experitaeni the is/.ea^py 
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correctcil /or pressure, and if necessary for temperature, and the 
carbonic acid ascertained by the removal and analysis of a portion. 
No correction is vefjiiired lor moisture, the g-ua always bein^ used 
saturated with water. 


Dr. IVout considers the principal alimentary substances as redu¬ 
cible *0 three cereal classes, the saccharine^ the oily^ and the albu- 
iniiiom ; and Ins paper relates to the first of these. This, with 
certain exceptions, includes the substances in which, according to 
MM. Gay I^ussac and Thcnard, the oxygen and hydrogen are in 
the same proportion as in water. Such substances are principally 
derived from the vegetable kingdom, and being at the same time 
alimentary^ Dr. Prout uses the terms saccharine principle and 
vegetable, aliment as synonymous. * 

The following tables show some of Dr.]?rout*& results with several 
substances, extreme care having been taken .hi every case to obtain 
the bodies pure, and new processes often resorted to for that 
purpose. 


SUOAU. 

Carbon. Water. 

Pure sugar-candy. 42.85 57.15 

Impure sugar-candy. 41.5 to 42.5 58.^to 57.5 

Kast India sugar-candy. 41.9 i&S.l. 

English refined sugar....... 41.5 to 42.5 \ .,58.5 ,^.57*5 

East India refined sugar. 42.2 * 

Maple sugar. 42.1 ; . 

Beet root sugar. 42.1 

East India moist sugar..40.88 
Sugar ol’diabeiic urine. , . .’v'. to 40? 

Sugar of Narbonne honey. 

Sugar from starch.. 


b7.fe 

64^;to 6a? 

6s:s 




> ) 


Cbtboa, 

Water. 

37.5' 

62.5 

*^4&sr 

67;2 


56 

88.4 4 . 

63.6 

42A 

57.2 

44.-4 

55.a: 


Fine wheat starch.. 37.5 

„ dried (i.) 

„ highly drl 

Arrow root. .. 

„ dried (iii.1. 42.8^ 

„ highly dried (iv.). 44.‘4 

(i.) Dried between 200^* and 212° for twenty hours, lost' 
percent, ‘ 

(ii.) Part of the former, dried between 300® and lik 

kpursj^lost 2.3 per cent. 

pried us (i.), lost 15 percent. ^ 

"^V.y^art of the last, heated to 212® for six hours lb 
3.2 per 4ent. more* ^ ' v 

XiiGNiN, or tVoooif ‘Fibre, 

* ,* ' ' •> > ' ^ 

wood, and^-th^ pulyerimi^ it 
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Mmoved, then iiiwlcohol; again in water, and dried in the air till 
flu^ aeftBed to lose weight. 

* ' Carbon. Water. 

From box... 42.7 57.3 

„ dried (i.)..50, 50. 

From willow. 42.0 57.4 

„ dried (i.). 49.8 ,50.2 

(i.) Dried at 212® for .six liours, afterwards between 300° and 
350® for six hours. That from box lost 14.6, that from willow 

14.4 per cent. 


Acetic acid. 

.. 47.05 

52.95 

Sugar of milk.*.■. 

40. 

60. 

Manna sugar.. .... 

,. 38.7 

61.3 

Gum arable.. *»,. 

. 36,3 

63.7 

,, dried (i.). 

.. 41.4 

58.6 


(i.) Dried between 200° and 212° for twenty hours, lost 12.4 
per cent. The same gum further heated to between 300° and 350° 
for six hours, lost only 2.6 per cent., and had become deep brown. 


Ve^table Acids. Carbon. Water. Cxygen. 

Ox^ic acid. 10,04 42.85 38.11 

Cifric acid... 34.28 42.85 22.87 

Tartaric acid-...32.00 '36.00 32.00 

Malic acid. 40.68 45.76 J3.56 

Saclactic acid. 33.33 44.44 2.2.22 ' 


29. PrmareUion ofSufphcde of . Quinia and Kinic Acid, withovt 
the of Alcohol .—following is'the process of MM. Henry 
and Plisson : About two pouitds^ti[bark are to be coarsely powilered 
and boiled with wati^.^acidtul^d with sulpliuric acid in the usual 
manner. Wlien the hot liquOrs are cleared, recently pre]):ircd and 
moist hydrate qf lead is to be added until the fluid is neutral, and 
has acquired a &iiit yellow colour; this must be done carefully, 
lest loo much hydrate , of lead be added. As the decoloration of 
the decoction ia neqei^ry, the liquid, if it remains turbid until the 
next morning, mu8t,.haTe a little more hydrate added and be re- 
fUtered, but the operation is rarely subject to this inconvenience, 
being usually ftnished in a few hours. The yellow liquid contains 
a- Httle kinate of lead, much kinate of lime, kinute of (pilnia or 
cinchd&ia, a little colouring matter, and traces of other substances. 
The ^washed deposite consists of colouring matter, combined, wilh 
oxide of lead, sulphate of lead, and a portion of free quini^;. 
<$QBtuns no sub-kinate of lead* 

lead, dissolved in the duid, is to be separated by a 
of sulphuric acid, or a small current of sulphuretted hyifrMCT, and 
the ipered liejuid is to be precipitated by adding causti^jpue, pre- 
ly mixed into' a thin paste with; water, until .t h^Bl rth is in 
sli^l excess; this manner theqdiAih isThe 
of stdphuHc hicidrreadily c6bV«^ this sulphatie, 
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which may obtained in very white and silky crystals. The fluid 
left a0.er the separation of the quinia, contains u kinate of li||^ 
almost piu‘e. Bein^ evaporated until of the consistence of 
it readily crystallizes in a mass, which may then'be purified by 
recrystallization. The kinate of lime maybe precipitated by incans 
of alcohol, and then be crystallized after solution in water or diluted 
alcohol ; or, by addin^jr oxalic acid drop by drop, according to the 
directions of M; Vauqucliii, the lime may he separated and kinic 
acid obtained. Two thirds of the quinia or ciitchonia in a specimen 
of bark may be thus separated, and with such facility as to offer a 
ready test of the presence of these alkalies in any wood or bark 
submitted to examination .—Jniu dc Chimie, xxxv., 166. 


30. Pure Narcotine prepared.—The following process is that 
}>ructised by Mr. Carpeqter. |>%est one ounce of coarsely pow> 
dered opium in one pint of ether £}r ten days, frequently submitting 
it to ebullition in a water bath; separate the ether, and add fresh 
portionvS until the opium is exhausted; place the ethereal solution 
in a wi(le>mouthed bottle, and, covering the mouth w'ith bibulous 
paper, allow the ether to evaporate spontaneously, but slowly; as 
the fluid diminishes, it leaves the sides of the botUe coated with 
crystals of narcotine; as the solution becomes moro^dense, the 
crystals enlarge and accumulate, and the bottom Of the vessel is 
covered with large transparent crystals, accompanied with a brown 
viscid liquor and extract, which contains an acid resin, caoiitchoiic, 
&c. Separate these substances and wash the crystals in Recessive 
portions of cold ether to remqv« .tlie extract; then dis^mve them 
in warm ether, and evaporate - slowly as before; beautiful snow 
White crystals of pure narcotine w|A be obtained: those on the sides 
of the vessel assume pliimose forms; they enlarge 

as the solution becomes moi^ the bottom of the 

bottle becomes covered withthe rhom-' 
boldal prismatic form with sonie hiodffioatibtis pfiiiaccled crystals^ 
The crystals towards the bottom are bnt>. the most 

minute at the top are opaque and snowvrait^^'iiif picking out the 
lufgcst and most regular crystals, again diSS^VxUj^ ahd^tfvapornting, 
and repeating the same process, each time'sel«Ctih|^the largest ai^ 
best crystals, some were obtained the eighth of ^ intJh In diatheter, 
and still larger might be produced by similar op<irklti^a.-^9^ff}iafi*s 
Jour., Xiii. 27. ♦ > i ;* 

' 3L XTneertain NcUure of Jdlapia.-yl^XvXxie to Mrr 
tupl^H^d vegeto-alkali Jotopfa, M. Pelletier says' it U' "uoth 
hiSr^mn a mixture of sulphate of lime aitd sulphfttcof apsmdti 







diidsipaied; the ^lution was ftltered'and left tO'crystallize. The 
pure crystals, being dissolved in water, were precipitated by acetate 
of lead, and the mellitate of lead, after being well washed was de¬ 
composed by siilphuretted hydrogen; being filtered, the solution was 
evaporated to dryness, during which the mcllitic acid precipitated 
as a white powder; being dissolved in cold alcohol, and left to 
evaporate spontaneously, tlie acid was obtained in acicular crystals. 
In this state it is very acid, unaltered by air, very soluble in water 
and alcohol, and sustains a considerable heat without change; it 
does not fuze, but ultimately sublimes, though probably not without 
decomposition. When boiled for a considerable time with alcohol, 
it undergoes a pe^iliar change, and occasions the production of a 
new acid substance, resembling the benzoic acid. 

33. On a New Adfi exUivi^ in Iceland The reddish 

purple colour which is produce by adding a decoction of Iceland 
moss to per-s^ts of iron, has been attributed .to the presence of 
gallic acid, but is found by M. iTafFto be occasioned by a new acid 
body which may be separated in the following manner. A pound 
of the lichen cut small is to be macerated in solution of carbonate 
of potassa, until all that is soluble is separated; the above quantity 
will neutralize two gros* of the carbonate. The filtered liquor is 
to be precipitated by acetate of lead, and the brown precipitate 
produced, when well washed, is to be diffused through water, and 
sulphuretted hydrogen passed through it until all the lead is sepa¬ 
rated. The filtered liquor is acid, and by spontaneous evaporation, 
yields dendritic crystals. The. crystals, when heated, carbonize, 
but produce no odour Uke.that^of tartaric acid, and lime is left. 
If they be dissolved and.aeted-uponby alkaline carbonates, car¬ 
bonate of lime is thrown.4oy^ and alkaline salts, containing the 
new acid, arc produced. C . >■ 

The potash salt'crystallizes in quadrilateral prisms, needles or 
plates, and is not deliquescent. The soda salt has similar charac¬ 
ters, and the ammtmia. salt'crystallizes in needles. These salts 
abundantly predpiUii^ the acetate and muriate of iron of a red 
brown colour;’ they ^precipitate sulphate and nitrate of zinc white ; 
muriate of mai^anese slightly of a clear brown colour; barytic and 
stroB^an salts abundantly white; being mixed with strong solutions 
of imoiiate tur acetate of lime, they gradually produce an acicular 
crystallme white precipitate; acetate of silver yields an abundant 
white which does not change colour in less tliau 

tweoty**fohr>hours r they do not precipitate salts of glucina, mag¬ 
nesia, Blumine, uranium, nickel, copper, cobalt, gold or plajme* 
This substance has been named the lichenic acid, andjA|iS': 
tinguished from boletic acid by the diflerent character hdipw Va- 
pQur^ find by forming an insoluble salt with barvta.— MJm'Vniv, 
A- viy. 270. 

‘i^i.'Jtemarks 07i iMPrepatationof il, Ckiutiei^$-' ^^^ lrumaU 

About aad tVefity ^ntins. 
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of Potmhf as described in this Journal for Jyly, 1827.*—It is 
stated in tUe above article, numerous investigations induced 
M. Gautier to conclude that when animal matter is calcined alone, 
it yields but little cyanogen; that when mixed with potash it gives 
more; that the substitution of nitre for potash, and the addition of 
iron or scales of iron, augmented the production of cyanogen and 
gave a ferro-pruasiate. The following is the process of manuiac- 
ture to which M. Gautier has ultimately arrived,’’ (for which see 
the Journal, 227.) 

M. Gautier giving the proportions of materials, directs— 

Blood in a dry state .... 3 parts 

Kitre . • . > ..1 „ 

Iron scales , . . . ijs of the blood employed. . 

Blood not being nt hand, muscular fibre was substituted, 

and the following results were M^uiined. I am not aware that the 
dried parts of aniijaal muscular‘fibre are more inflammable than the 
coagulated and dried parts of blOod:— 

Muscular fibre .... 3 parts 
Nitre.. . I „ 

Iron filings ...... of the undried muscle employed. 

The muscular fibre, nitre and iron filings were beat into a mass, 
and partially dried by a moderate heat; they were then returned to 
the mortar and reduced to^a perfectly homogeneous greyish white 
powder. This was dried and weighed, and appeared to-be reduced 
to nearly equal parts of nitrate of potash and'animal fibre. 

The desiccation having been completed by a very moderate heat on 
a sand bath, will not, as far asl aln aware, differ materially from that 
produced by exposing the ma8ain;*|jaa^airy situation to dry,” as 
nitrate of potash undergoes,, { 9 i^^C^podtion by admixture with 
animal matters at a low ^ 

When the desiccation was charged 

into an iron cylinder, placed 

tion was not anticipated in thi f pniff wtne piSw. yet the mouth 
of the cylinder was turned towards the'vi^^lm^.accident should 
occur, (which appeared to me to be morbjtiu^^nelMde in some stage 
of the process.) In about two hours alter'«^.^iiider had ^n 
heated, X was surprised to see its contents (^eete^ ooiutidemble 
force, in a state of brilliant combustion. Supposing sometbing in the 
above experiment had been overlooked, afdl that, ^ the materiitis 
had been longer in contact previously to stdjecthig c^id- 

jdete desiccation, this inflammation would not have 
experiment was repeated with the following precautionsf^ilfter tile 
,i^|;}lar fibre bad been subjected to the action ^ 

^tt^nttion with the .prescribed quantity of mtrate of ^otasi^lle 
boiled with water for some- hours, au#then 
poratfij^* 
pharciM 
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into active oombi^^iio)i> and if the cylinder ha<l been again charged 
and aubjected to a temperature capable of producing ignition» thei'o 
cannot be a doubt, but that a similar liiflammatiuu would have taken 
place, ' 

.■However tliis might be, this quantity of material was now 
mixed with hydrate of potash to aii equal weight with the nitre 
used; and the mass subjected to the iieut of a saudd>ath fur some 
hours, and aflerwai'ds submitted to die action of a naked fire lor 
rather more tiinn an hour, and the lieat brought up to redness, 
No considerable action took place, but some particles of the car¬ 
bonaceous matter were ejected, and produced brilliant scintillations 
in tlie fire, so that we may conclude, notwitiistaiidiiig the presence 


of so large a qiiantity of potash, the properties of the nitre were not 
destroyed. ■ ^ HP 

Canal-ttrect, Jiirminghatn^ 


III. Natural History. 

1. Squ-aUn of JVind on the African Shores .—^The following 
description is by D. M. Milnegradeh, from the relations of his 
father. ** The approach of the squall is generally foreboded b^ the 
appearance of jet black clouds over the land, moving in a dirc(‘tioii 
towards the sea, at the same time that a gentle breeze blows 
towards the shore. In these circumstances, the precaution which 
my father usually adopted, was to take in immediately all sail, so 
as to leave the ship under bare poles, and send the whole of the 
crew below'decks. As the torngdo approaches nearer, the rain is 
observed to be gushing down in torrents, and the lightning darling 
down from the clouds with; such profusion, us to resemble con¬ 
tinued showers of electric toaUev. When, however, the squall 
comes within the distance of ahout'halfu mile from (he sltip, tlicsc 
electric appearances altogether cease; the rain oiily continues in the 
same manner. As the tornado is passing over (he ship, a loud crack* 
ling noise is distinctly heard among the rigging, occasioned by the 
electric matter streaming down the masts, whose points serve to 
attract it, and I think that I have been told, that wiieii this pheno* 
menoii takes place at night, a glimmering of light is observed over 
every part of the rigging. But when the sc(uall has removed to 
about half a mile beyond the ship, exactly the same appearances 
return by which the squall was characterised in coming oil'the 
shore, and/before reaching ilie same distance from' the ship. The 
lightning is again seen to be descending in continued sheets and in 
such abundance as even to resemble the torrents of rain ther niel&e s 
which accompany the squall. These squalls take place evlSPRy 
during a certain season of the year called llie 
Tlie jet black clouds begin to appear moving from the 
about nine in the morning, and reach the sea about the 

, aiUrnoon. Another very singular fact Rending these »||^os is, 
they have m6v^ ni;; niiie leagiten.k^^, where 
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they become apparently expended, the lightnJngSs seen to rise up 
from the sea. The violence of tlie wind during the continuance 
of tlie storm is excessive.’*— Jameson's Journal, 1823, p, 367. 

2. Destruction of an Oak hy Lighimn^, —M. Muncke describes 
a case in which an oak, being; struck by lijjhtnin^, was rent and 
destroyed in an extraordinary manner. The trunk of the tree was 
about fillcen feet in heig'ht, a foot and a half or two feet in diameter 
at the branches, and tiiree feet in diameter at the root. The top 
of the tree was separated as if by the stroke of a hatchet, and with¬ 
out any appearance of carbonization: the trunk was torn into a 
tliousand pieces, cxccediiii^ly small in size when compared with 
the orig;iual mass, and thrown to a g;rcat* distance. The division 
and destruction was such as to sustain the thuu^lit, that in certain 
cases the li^htning^ might catis^ the entire dispersion of the tree, 
an opinion which was suggested Sy the circumstance that lightning 
which had fallen at Le Chateau de Marbourg left no traces of a 
railer that had occun'cd in its course.—Bu//. IJniv* A. viii. 194. 


3. Description of a Meteoric Fire-BaU seeji at New Haven hy 
the Red. S. K. DwighL-^The meteor appeared on Saturday evening, 
March 21, 1813, a little before ten o'clock. The sky was much 
overcast, hut the covering thin, and the stars were in full view 
towards the north where the meteor appeared. Dr: Dwi^t was 
slunding on a platform on the north side of the house looking 
eastward, when the light first broke upon him, and for* a moment 
supposed it to be liglitning, butwes instantly induced by its conti¬ 
nuance to look at the luminary.' Thefol^wing are the observations 
made at the time. • 

. The meteor was at first ae^|l|l£kbove the horizon, and. 


judging from the course of» 
N. 20®. E. 


Its direction about 

ii. Its figure nearly that of ends in a slight 

degree sharpened or angular. ' ■ ■ • ’ ;. v ■ 


iii. The length of Us transverse Co be about 

ec^ual to the apparent diameter of the friooh wlien on the meridian, 
and that of the conjugate about three fourths of the transverse. 

iv. The colour rather more yellow than that of the Jnoon. 

V. A tail of light, ten or twelve degreesformed 
behind it; broadest near the body; deiir^tuQj^^/orea^ 
slowly for about two-fifibs of its length, After whlc^^Vwatf^.tliiitK, 
form,^ad about as wide as the apparent diameteF 

' action of the tail was coincident with that of ihe intiisve^. 


(Hki 


honhl 
vil.) 
though'' 
viii, ^ 


ball was. for.morh luminous thnn the tftU, and 
W.Ith the toil scarcely less disUnct ftian the 
night alt ohl^is. distinct i' ' ' ' 

^stronglyis fpit,' 
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meteor; they w^c of the apparent size, but much move brilliant 
than the smaller stars, and after descending a little distance, dis¬ 
appeared. 

ix. The meteor was visible for about eight or perhaps ten seconds. 

X. A second or two before its disappearance, three much larger 
sparks or luminous fragments were thrown olK at once, two of them 
the apparent size of Venus, the third larger. These were the last 
pieces which were seen to leave the body. Their paths were at 
iirst nearly parallel with that of the meteor, yet beneath it. From 
this direction, however, they all deviated constantly and rapidly, in 
parabolic curves, until they seemed falling perpendicularly towards 
the earth. £ach fragment became less and less distinct until it 
disappeared. The largest continued visible until about 20*^ from 
the horizon. 

3ci. The meteor itself disappoOli^: as suddenly as if, in one in¬ 
divisible moment^it had passed tiiiio a mediuixt absolutely opaque, 
or as if, at a gii^n tnoment, it hpd left the atmosphere ; but a few 
moments afterwards there W|k8^&.distinct and somewhat extensive 
illumination over that part of the sky for about a second. 

xii. When the meteor disappeared, it was about 30^ above the 
horizon m the direction of N. 45^ £. or^^ 25*^ east of the place 
where it was first seen. The direction of the path was probably 
from W. by S. to E. by N. Tlie meteor was obviously going 
from the observer, its patli making an angle with the optic axis 4)f 
about 60°. 

xiii. Between eight and ten minutes after the disappearance of 

the meteor, there was a loud and.heavy report, accompanied by u 
very sensible jar; it did not much resemble eftber thunder or the 
report of a cannon, but Wm Ipuder, shorter, and sharper than 
either, and was followed by echo. 

xiv. A friend of Dr. Dwig)i^'^who was in Berlin at the time, 
about twenty-three miles due N. of Newhaven, saw the meteor 
distinctly, but made no particular observations, llis account ac¬ 
corded generally with that given; but the meteor appeared to him 
larger, more elevated, and somewhat more to the east in its appa¬ 
rent place. No account could be obtained of any fragments which 
had fallen from ii^^8illiman*s Journal^ xiii. 35. 

4. RemarJeabh MeteQric "Phenomenon, described by Chladni.—A 
noise, resembling thunder in its rolling nature, was heard at Saar- 
bruck aiid^ tbe environs, about four o’clock on the 1st of AprlU 
1826, the atmo^here being clear, and the sun shining brightly. 
During the sound, a greyish object, apparently about thr g^tee t 
and a half in lieight, was seen in the air, rapidly approa^^^^ 
earth, and there expanding itself like a sheet; ther eJlW ^Ben 
silence for about a minute, after whieh ^'Other sound,16^b%ling 
thunder, was heard, as if it had originated at the placMware the 
meteor fell. Nothing was found wh^^the place wiiMperwards 
oxprimed.*— Uni^, ^ 
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5. Aurora Borcalin seen in the Day-time at Qanonmills .—The 
morning of Sunday. September 9th, was rainy, with a light gale 
from the N.E. jiefbre mid-day tlie wind began to veer to the 
west, and the clouds in the north-western horiitoii cleared away; 
the blue sky in that quarter assumed the form of the segment of 
a very large circle, with a well-defined line, the clouds above con¬ 
tinuing dense, and covering tlie rest of the heavens. The centre of 
the azure arch gradually inclined more to the north, and reached 
an elevation of nearly 20°. In a short time very thin fleecy clouds 
began to rise from the horizon within the blue arch ; and through 
these very faint perpendicular streaks, of a sort of milky light, 
could be perceived shooting; the eye being thus guided, could 
likewise detect the same pale streaks jjassing over the intense 
azure arch, but they were extremely slight and evanescent. Be¬ 
tween nine and ten in the of the same da 3 % the aurora 

borealis was very brilliant: fih ■ that there is no reason to doubt 
that the azure arch in the morning, and the pale'flght seen shoot¬ 
ing across it, were connected with the same phenbmenon.-'Jame- 
so'/fc’s Jo7/r. 1827, p. 378. 


6. Aurora Borealis in Siherte.-^Baron Wrangle says, that in 
Siberia, when shooting stars pass across the space occupied by 
polar lights, fiery beams suddenly arise in the place traversed by 
the shooting star: further, that when a polar beam rises high 
towards the zenith, the full moon also being high, it gradually 
forms a luminous circle around the moon, at a distance of 20° or 
30° from her, remains in this fohn for a short time, and then dis¬ 


appears. ‘ \ . 

7. On the Prescjice of Minerals.^'Being 

engaged in the examinatio(Ljj^^ni|i$p^^|t^mens of gypsum, 
M. Bouts observed, that iract^^j^p^W^ -^ere evident in one 
containing much argillaceous odour common 

to argillaceous minerals when very striking in 

this specimen of gypsum; when a:^ritioik of itst#as moistened with 
solution of potash, and muriatic acid near, ^hite vapours 

were produced, and reddened litmus' j^per was very quickly ren¬ 
dered of a blue colour in its vicinity. 

It was now suspected that all mineraLfU^Manclp; emitting'an 
argillaceous odour, contained amnionm; number of sp 

mens were tried, being moistened witU>dlStio^of 
and examined by litmus paper. In no case absent, 

S amon clay it continued to be evolved! more thautwb' 

the substances tried, were pipe clay, .other «li^' 
!Bltria plaster, steatite, aiitiqqil^|i4^ 

eemeettp^^pjao relation tio the ammoniti. 

conclnm ^^^'ia dl ca^rthe^t^rgUlaceous 

the 
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S. C<mpoidtio7f of Apatite.^hecoTdmg to M. Rose, tlio apa¬ 
tite fi^om the following localities gave the annexed proportions of 
chloKde and flyoride of calcium, the rest being phosphate of lime 
with occasional traces of iron ami magnesia:— ' * 



S. 0. 

Ohio. Calc. 

Fitter. Cal<* 

Apatite from Suavnm in Norway 3. J74 

4.280 

4.590 

Cabo de Gota in Spain 

3.235 

0.885 

7.049 

Arendal 

3.194 

0.801 ' 

7.010 

Greiner in the Tyrol 

3.175 

0.150 

7.690 

Paldigl, ditto 

3.166 

0.100 

7.620 

St. Gothard 

3.197 

trace 

7.690 

£hi*en friedersdorf 

3.211 

truce 

7.690 


Annalea de Chiniic. 


W N 

9. Burmese Petroleum gentlemen of the mission 

examined carefully the celebrated Petroleum Wiells, near which they 
remained tor ei^t days, owing to the accident of the stcam-Yesscl 
taking the ground in their vicinity. tSome of the wells are from 
thirty-seven to fifty-three fathojhs in depth, and are said to yield nt 
an average, daily, from 130 to 135 gallons of the earth-oil. The 
wells are scattered over an area of about .sixteen square miles. The 
wells arc private property, the owners paying a tax of five per cent, 
of the produce to the state. This commodity is almost universally 
used by the Burmans as lamp oil. Its price on the spot docs iio^ 
on an average, exceed from fivepeilce to seveiipeiice lialf]>eiiny per 
cwt. The other useful mineral or saline productions of the Bumiuti 
empire are coal, saltpetre, soda, and culinary salt. One of the 
lakes afibrdiug the iatf,er, which is within six or seven miles of the 
capital, was examined by the geptlemen of the mission,” Craw- 
foras Mtssiou 1827, p. 3G6. 

10. Direction of the Brau^lua^ Trees .—Professor Katon remarks 
that all trees with spfieading branches accommodate the direction 
of the lower branches to the surface of the earth over which they 
extend, as may be seen in orchards grow ing on the sides of hills, 
and ill all o])cn forests; ahd inquires what influence can the earth 
have upon the branches on the upper side o(* a tree, which causes 
them to form a dilhirent angle with the body of the tree from the 
angle formed by the branches on the lower side, so that all the 
branches hold a parallig] direction to the earth’s surface.— BUli^ 
m<v^s Journal xiii. 1947 


11. Effects flight on Vegetation. —The following observotiotf* 
by Professor Eaton are dated Ilensselaer school, Troy, ApribiiP>' 
1837•. ** Clouds and rain have obscured the hemisphere 
last six days, Jn that time the leaves of all the forests 
seen from this place have greatly expand^^ But-they iflHkll of 
a pallid hue until this af^moou. Witli^ tb6' period six 

hiHir^, they have all tbel#ebli(^k^io a beauUfliifagPen. 

the Only efficient chanj^t vriilch 
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serene sky, and a bright sun, we may say wit^ confidence that 
this change of colour is produced by the action of the snn’s rays. 

Seven ^ars ago, next month, I had a still more favourable op* 
portunity to observe this phenomenon in company with the Hon. 
J. I^ansing, late Chancellor of this State. While we were engaged 
in taking a geological survey of his manor of Blenheim, the leaves 
of the forest had expanded to almost the common size in cloudy 
weather. I believe the sun bad scarcely shone upon them in 
twenty days. Standing upon a hill, we observed that the dense forests 
upon the opposite side of the Schoharie were almost white. The 
sun now began to iiihiiic in full brightness. The colour of the forest 
absolutely changed so last that we could perceive its progre.ss. By 
the middle of the afternoon, the whole of these extensive forests, 
many miles in length, presented their usual summer dress.— 
7iuin*ii Journal, xiii. 193. 


12, Orfrfrnizatiofi and Reproduction of the Tiufis ,—^The trufle* 
according to the account given of it by M. Turp&, In a memoir 
read to the Academy of Science?, is a vegetable entirely destitute 
of leafy appendages or of roots; U is notlUug more than a rounded 
subterraneous mass, absorbing; nourishment upon every point of 
its surface, and the reproduction of Which is dependent upon bodies 
generated within its substance. Ifhe trufle is composed of, i. glo¬ 
bular vesicles, destined, to the reprodiiciion of the vegetable; it. 
short and barren filaments, called by M. Turpin, tigcUul^, The 
whole forms a substance, at first white;'bp.t which becomes brown 
by age, with the exception of paV^ular wfete veins. This change 
of colour is dependent upon the iwes^nce^.of reproductive bodies 
or frujinclks. Kach globulargive bir^, on its 
interital surface, to a multitg^^lM^tM^^f^uctive bodies, but 
there are only a few of thcRj young vegetable* 

These dilate considerably, a^^|bi^^'^^rnally other smaller- 
vesicles, of which, two, in size, become 

brown, are beset with small \CXforior .surface, and 

fill the interior of the larger vesiC&H masses thus formed, 

are the trujindles, and become tru:^B mr the death of their pai^otv 
Thus the brown parts of the trufle are tfipse wfitch contain tbe tnir. 
finelles, and the interposed white vein& which axe tito- 

titute of trufinelles. Tiie parent triiflv^^^ pll^pUshec^^ 
growth and the formation of the reprodu^liil^dies wiAin, 
du4ly dissolves and supplies that alim^ent.Hb't^yotthk^lV^ 
Wbi^h iB .prppejIrfor them ; the cavity ongituiUy%j^pled^|^^ IdW 
~~^Ua then left occupied by a multitude qf-ydtimg' 

stronger starve or destroy the otheii* whUlt'IhCT/*' 

e icra|ogeth% and* enlmr^pj^ ln size,'-^ 

eady , , . a . 'v ■ 
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4 iB$cvi 1 )ed mode iu wbicli the trade is reproduced, 

c^dmprehend the^ ynormous muUiplieatioir of 
lb deVtftfn of Pr&ce^ where.iinmoufi^qttaotifles 

f^thuallv i<d)^ted ^thoat cknausting or even dii^ishing tlie 
3 ^i;^ If to^'! plant has no means' of progression, 't^w con the 
^«^trtlde 4 . leave'tlie place of their birth, and b^ome dissemi- 
FoVerllm The 3 ^< 5 moire received ih^'appVobation of the 

XXXV. ^94. 

f vVVT'- ' ■ . -'■■■' 

^..plfithAfteiiiaiion ({f “'€.om i» a suhierraneoui H'spmilufy ,—An 
iimmtbnt of Deneuvre in the department of Me. die, wh*’*'*^ ex¬ 
cavating in the locality of the ancient citadel of (hat town, loumi a 
large quantity of corn which appeared to liave llw ii 
A portion was sent to M. Braconnot for c\.*nuiulf , .i, 

any particulars of the cavity containing it. The gram wti** noolii 
on the exterior, and unchanged bi: p aon .need 

the. entire destrutitm'';|^ its pronmate p .ilcq-dcs. It floated o 
could b#)^she(l betwetu the f i.ger to n blnek powder, and 
v^n mbbed jejlrpaper Uft traces resembling tl of black chall 
V Being anal^d, it was found to consist principally of a sub¬ 
stance resembling ulmine in its propeHie , ulmnte of lin.e .ind cu: • 
bonaceous matter: the proportions were 
‘ Ulmine ■ ' , . ' . . , , 

Ulmate of lime, containing Some phosph: :e of lime 
and a little oxide ofiron \ . 1*?.0 

Carbonaceous matter . • , , 30 .b 

Muriates of potash amd lime ♦ ■ *) n r 

of potash and lime-^ . . J 

matter of the cons^itency of wax, undpteaftnin ed. 




X ^ ?0.0 

Although the time durm^^^^Sippmi^COJ^ boon *‘^o^cd up is 
probably vei^ long, still thinks the principal cause of 

the change in it has been huir^^^^nhd thinks also tiiat tl.c same 
may have been the Case with lately found in an Kgyptiau 

tomb*, and quotes thetabwn iie^v;of corn having been found at 
Scarpone, an ancient Roman st^ion, preserved in good condition 
during eighteen centuries/ in a rescr\'oir constructed of Roman 
mortar. 

;^he beat u^'^thaV could be made of the carbonized corn of 
Dfleiiimvre vVas^’to apply it as a manure, for it contained the best ele- 
o^ts of a a^bstahee 6 f this kind, and M. Braconnot had long sinq^ 
omervc^'^b^-^presence of ulmine in good manure, its acidpropei^etK 
and vegetation. He adds also that iBruy^rcs ,e^^ 

of exd^inij^m^y'gave one-fourth of a combustible matter,^I’med 
ana a cubonaGeous body but little soluble In 
_ mg^ three^fourths being a pure siliceous stind withdiia.tiaco 
of. Vet so eflectpisl this earthy ihsit, 'Where ift 
cbfliftied, c^in exptivs dl^ii0 bc:cuttj|^ted.-->,^nnato i 

-r .iH 
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14* Quick Method of puUmg Insects to Death.r-^S!h^ followio^ 
method is by At. lUcord, for the use. of naturalists. The insect is 
to be fixed on a piece of cork and put under a jar or vessel with 
n little cth^r; the latter bcin^ placed cither in a* capsule, or on 
the plate on which the jar or glass is placed: the vessel slfouM 
apply closely, that the vapour of the ether may be retained, and^' 
the air within be prevented fi'om changing its place. The in$ecl;' 
thits iuirrcn^ ii} the ethereal atmosphere will soon die without'' 
having dme W hurt its form or appcarance'by violence.— Suit, 
?/«?»'. B. ■»h*. ^9'' 


Isf. DrMrw on oj wils by common Halt .—Em. Rousseau had 
applied comninn'o«,al' ‘s n manure to a small piece of gard.n, and 
' ked *'‘ 0 ^ ‘e snails had come in contact with the salt they 
txiickly -U' diing confirm the fact, he strewed some salt 

\ipon the ground and pi a nurioer of snailft amongst it; all 
tl'-'sc which esme rot of tufnr shell and touched the salt imme^'.. 
dia**'!''threv oiu. a f»»e<*msl. globula froth, and in a few minote<^ 
were ’mo T’*e fac* may be turned to account by agriculturistsi 
aiul £ardrncrs.“-BM//. Unio. l>. vii‘ 276. 


9 T 

16. Hemarkahlc Hairy Mail .—^The following account is given 
f ai. imliv'dual of this kind in CrawfordV A^^ission lr> Ava. As 
ninoclcd with this department raaj b mentioned the existence at 
Ava of a man covered from head to foot with hair, whose history 
not less remarkable that of the' i ^Jebrated porcupine man 
who excitei so much curiosity England and other parts of 
Europe near a cenUi»^’ ago. The hiair on the face of tMs%tDgaIar 
. being, the ears inchitled, is shagi^, and about eight inches Tong. 
On the oroast and shoulders^ ’fe^^in four to five. It is singular 
that tlic teeth thi&'^(KWi^ ate defective in number, die mO- 
lares or grinders being Th’** person is a native 

of the Shun country, or thfi banks of the upper 

portion of the Saliien,br Mai river; h® presented to the 
king of Ava as a curiosity, by the prince of that country. At Ava 
he married a Burmese \vo’’nan, by whom he has two daughters ; 
the eldest resembles her mother, the youngest is covered with hair 
like her father, only that it is white or f^r, wbeireaa his is now 
brown or black, having, however, been fair w^On a like 
of the infant. With the exceptions inendpin^t ^di the father imd 
his child are perfectly well-formed, and» iude^ 
race, rather handsome. The whole famfly were.fljBi4;'^;|^4dng 
to the residence of the Mission, where drairingn' of 

them were taken,**-T^amc«on’s Joar. 1827, p. 368.^' 
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action upon the ^rain and nervous system, by the contraction of 
the pupils, and often by dysuria and ischuria; nausea and vomiting 
are rare; sometimes a sensation of’ itching is felt in the nasal cavi¬ 
ties, and papular eruptions not unfrcquently appear upon the skin. 

Extract of Belladonna^ applied u])ou the upper surface of the feet, 
produced all the consequences derived from its interna! exhibition; 
such as dilatation of the pupil and impaired vision. 

Extract of Sqvill., while it augments transpiration, promotes the 
urinary secretion, and facilitates expectoration. 

Well powdered Strychnine supports the suppuration of wounds 
tolerably well, and stim\ilates the locomotive system without incon¬ 
veniently exciting the brain. It happens also in certain palsies, such 
as those which are caused by the carbonate of lead, that the power 
of motion is restored without the production of those violent 
shocks which have been so unpleasant to patients. M. Bailly has ob¬ 
served, with respect to this medicine in general, that it ofleii excites 
a marked turgescence about the head, heightening the colour of 
the face, which demands the suspension of the remedy, if not the 
intervention of blood-letting. 

Perchloride. of Mercury (corrosive sublimate) produces an intense 
sensation of heat, and corrodes the parts with which it comes in 
contact. Sometimes, however, it has been known to relieve the 
pains of exostoses, &c. The. proto-chXoride (calomel) also excites 
pain, particularly if rubbed upon a recently blistered surface. In 
this way it may cure old syphilitic affections ; but as a set-off 
against these advantages, there is sometimes a difliculty in keeping 
up the action, as the absorbent powers of the surface wear out by 
long continued contact. 

One great advantage of the endermte practice is the exemption of 
the digestive organs from an inconvenient or unaccustoinecl stimu¬ 
lus ; and its importance must be apparent where the stomach is 
incapable of retaining medicines, or the power of deglutition is 
lost.— Nouv. Bib. Med.~-^Med. v. 341. 

18. On. the Strix Cunicularia, or Coquimho Owl. —Captain 
Head, and every reader of his “ Rough Slotes,” will, we are sure 
thank us for any hint tending to throw light on facts related in that 
spirited and interesting narrative ; particularly as, in the course of 
hia adventures, circumstances are occasionally recorded somewhat 
startling to those who are in the habit of considering whatever 
Ntfrpasses their ken or comprehension as a travellers* tale. Thus 
the concluding part of the following passage, however true to the 
very letter, as we shall show, has we know excited considerable 
surprise, and possibly, considerable doubt as to it^ accuracy. 

“ The Biscacho* is found all over the plains of the Pampas; 
WVe rabbits they live in holes, wiiich are in groups in every direc- 

^ * This HuimSl is probably either the Cavia Paca, Spotted Cevy, or Arcto- 
mys Monax, Ferruginous Brown Marmot, though the latter it. de^ribed as 
pciacipally found in North America. 
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tion, and which make galloping over these plain# very dangerous. 
These animals are never seen in the day, but as soon as the lower 
limb of the sun reaches the horizon, they are seep issuing from 
their holes in all directions, which are scattered in groups like little 
villages, all over the Pampas. The biscuchos, when full grown, 
are nearly as large as . badgers, but their head resembles a rabbit, 
excepting that they have large biisliy whiskers. In the evening 
they sit outside iheir holes, aud they all appear to be moralising. 
They are the most serious looking animals 1 ever saw; and even 
the young ones are grey headed, have mustachios, and look 
thoughtful and grave. In the day time their holes are. always 
§varded by tivo little owlsy who are never an instant away from 
their post. As one g,aUops by these owls, tftey always stand looking 
at the stranger and then at each oiher^ mo/ving their old-fashioned 
heads in a manner which U <jnite ridiculous, until one. rushes by 
Ihem^ when fear gets the better of iheir dignified looks, and they 
both run into the hiscachos* hole.'* —(Head’s Hough Notes, p. 82.) 

Captain Head has not given ns the name of this owl, hut in all 
probability it was the Strix Cuniculuriu, orCoquimbo Owl, which is 
described as flying in pairs, sometimes by day, and making its 
nest in long subterraneous burrows*. In the singular motion of 
its head, it however corresponds with the Strix BravSiliana, or 
Brownish Horned Owl, mentioned by Maregrave in his History of 
Brazil, which he says is easily tamed, and can so turn about its 
neck that the tip of the beak shall exactly point at the middle of 
the buck ; that it also plays with men like an ape, making many 
mowes, (as Willoughby translates it,) and antic mimical faces, 
and stiapping with its bill. But for the best account we have 
met with, we are indebted to the splendid continuation c^Wilson’s 
American Ornithology by LuCien Bonaparte, under the title ** Bur¬ 
rowing Owl—a bird," he sa^, ** Hiat so &r fl‘om seeking refuge 
in the ruined habitations of idMDy ^xes hts -x^sidence within the 
earth; instead of concealing itselfin solitary recesses of the forests, 
delights to dwell on open plains, in company with animals remark¬ 
able for their social disposition, neatness, anid order. Instead of sail¬ 
ing heavily forth in the obscurity of the evehin^or morning twilight^ 
and then retreating to its secluded abod^ this bird enjoys the 
broadest glare of the nouii<day sun, and flying rapidly along, 
searches for food or pleasure during the checHtral light of the day. 
In the trans-Mississippian territories of. the Ouit^ States, this 
very singular bird resides eJiclusivdy in ^ sHtlngts of the Marmot, 
or Prairie Dog, whose excavations are stf commodious, as to render 
it unnecessary that it should dig for itself, as it is said to do in 
other parts of the world, where no burrowing, animats exist. 
These villages are very numerous, and variate in their extent, 
times covering only a fow acres, aud at others spreading over the siir^ 
face of the country for miles togeth^. They are composed slightly 

' . u t 
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elevated mounds,^about two feet in width at the base, and seldom 
exceeding eighteen inches in height. In ah these Prairie dog vil¬ 
lages, the hiirrwving owl is seen moving brislcly about, or else in 
small flocks scattered among the mounds, and at a distance it may 
be mistaken tor the marmot itself when sitting erect. They mani¬ 
fest hut liitlv timidity, and allow fhenuchts to he approached suffi¬ 
ciently close for shooting; but if alarmed, some or all of them soar 
away, and settle down again at a short distance: if further dis¬ 
turbed, their flight is continued until they are no longer in view, 
or thiy descend ifiio their dwellings, whence they are difficult to 
dislodge. The burrows into which these owls have been seen to 
descend on the plains of the liver Platte, where they are the most 
numerous, were evidently excavated by the marmot, whence it has 
been inferred by the learned and indefatigable Say*, that tliey 
w^ere either common, though unfriendly residents of the same habi¬ 
tation, or that the owl was the sole occupant by right of con¬ 
quest.” We have in the statements of Captain Head, however, a 
])roof that both tenants habitiialiy resort at the same time to one 
burrow; and we are assured by Pike and others, that a common 
danger often drives them into the same excavation where lizards 
and rattlesnakes also enter for concealment and safety. 

In the above extracts wc have noted in italics the striking simi¬ 
larity to the account given by Captain Head. K. S. 

19. Naturalisation of Fish .—We have received the following 
from Mr. Arnold of Guernsey. 

Sir, 16th Atfgnsl, 1827. 

Having understood that the correctness of Dr. Mac Cnllocli's 
statements respecting my ]}ond, and the attempts to propagate sea 
fish ill it, have been questioned, I beg to say that his statements 
are perfectly correct; and to add further, that during nearly four 
months of the year the water is perfectly fresh, and is drunk by 
cattle. 

In summer, the saltness varies ; but no examination yet made 
has discovered in it more than half as much salt as is contained in 
the neighbouring sea-water. 

I further beg leave to add, that the general size of the pond in 
summer is about four acres and a half; in winter, when swellei! by 
the rains, it is extended to upwards of fifteen acres; which will 
account for the freshness of the water. 

I remain. Sir, your obedient humble servant. 

To the Editor of the Quarterly Journal. J. B. Arnold. 

20. Mode of keeping Apples ,—It seems not to be generally 
known, that apples nnKy be kept the whole year round by being 

* We have had no opportunity of constiHiog Say. and therefore can only 
refer our readers to an author who has collected an interesting store of facts 
relative to natural scieneCi and particulotly with regard to this bird. 



497 


Natural History, 

« 

immersed in corn, 'which receives no injury fr^m their contact. 
If the American apples were packed amonpr grain, they would 
arrive here in much finer cundilion. In Portugal it is cu.stumary 
to have a small ledge in every apartment, (imnicdrately under the 
comice,) barely wide enough to hold an a])ple ; in this way the 
ceilings are fringed with fruit, which arc not easily got at witlmut a 
ladder ; while one glance of the eye serves to shew if any depreda¬ 
tions have been committed. 

21. On the Cultivation and Forcinf^ Sea -The Crambe 

maritima, or Sea Kale, is an indigenous plant of this and other 
countries of Europe, and found on the sandy beach of tlie sea-shore. 

It has been long introduced into ouv gardens as a culinary 
vegetable, hut it Is only within the last thirty years, that it has 
been brought into general use, and subjected to a mcKle of cultiva¬ 
tion, very difierciit from that which was first bestowed u])onit. 

The principal value of this plant is its property of early growth; 
jippeariiig at table at a time when few such things can be had. It 
precedes asparagus, for which it is no bad substitute; and as it 
makes a dish of itself, it gives a variety to the delicacies of the 
tabic ; and if the opinions given of its medicinal virtues be correct, 
it is well worth cultivation, and the notice wc arc about to take of 
it, ill describing an easy method of having it in great perfection 
throughout the winter months, and up to the time it may he 
gathered from the natural ground. 

Prepare one or more beds (with alleys two feet wide between) 
for the reception of the seeds, in the following manner: mark out 
the bed or beds two and a half feet wide, and of any required 
length, ns near as can be from east to west; line ofi' the sides and 
ends, driving a stake at each corner to ascertain the boundaries ; 
dig out the earth of the bed one-spade deep, removing it to some 
distance ; fill this excavation With the purest and finest sand which 
can be procured in the neighbourhood, either from the sea-shore, 
the bed of a river, or from a pit. It signifies nothing of what 
colour it is, so it he pure, and as free from loam as it can be had; 
for in proportion as Ihe soil of the bed is poor or rich, so will the 
flavour of the plant be when dressed. When this precaution is not 
taken, and when the plants arc suiFered to enjoy the rich and culti¬ 
vated soil of a kitchen garden, or the situation made so, by rich 
dressings or coverings of fresh manure, the plants are stimulated 
into an unnatural luxuriance, which detfiribrates the flavour, impaft- 
ing to them that strong disagreeable seent and taste, resembling 
common cabbage, than which nothing can be a grater drawback on 
the value of the vegetable; but when grown entirely in pure 8and» 
the flavour is mild and pleasant, and is relished by most palates. . 

When the bed is tilled with sand oxJt raised therewith aboiit 
six inches above the natural level of the ground, (and this should 
be done previous to the end of bCarcb, which is the sowing season,) 
dtaw a drill along the middfei^ra ’^d to end* about three inches 
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deep, in wliich the seeds pretty thickly, as they can bcthianed 
out to the ■ proper distance after they come up. If the sand or 
weather be dry at the time of sowing, give a little water in the drift 
and immediately cover up. If the seed be good, the plants will 
soon appear, and when they are advanced to a $dze large enough 
to enable the gardener to choose the most promising, let them 
be thinned out to the distance of six or seven inches, distance 
at which they may remain. l!)uring the summer, the bed should 
be occasionally waterc*<l with dung water ; and tliis tor the purpose 
of encouraging the growth of the plants on their first setting off; 
and as manure given in this shape is more fugitive than when 
appli cd ill a more solid or concentrated state, it cannot impart 
rankness to the plants wheiL they arrive at that age fit to be brought 
to table. 

The plants cannot be forced, nor should any of their shoots be 
cut, the ftrst winter after sowing; but should be suffered and 
assisted to establish themselves, and gain sufficient strength to 
yield adequate crops, in tlie succeeding years. 

About the month of Slovember in the second winter after sowing, 
a part at one end of the bed should be prepared for forcing. For 
this purpose, and in order that it may be done with facility and 
effect, a rough wooden frame nr frames should be made, eighteen 
inches high behind, and one foot high in front, shaped like a com¬ 
mon hot-bed frame, and of any convenient and portable length; 
and in width, the same as the bed. Light wooden covers in con¬ 
venient lengths should be fixed by hinges to the back; these 
may be raised at will for admi.ssion of light and air, and, in fine 
weather, may be thrown entirely back. When the frames are 
placed, dig out the alleys one foot deep to receive linings of hot 
diing^ which may be bunked up against both the back and front of 
tile frame. The surface of the bed within the frame must be 
covered with soft, short straw, or hay, nine inches thick, to arrest 
the heat which rises from (he linings, and form tliat warm humid 
region into which the shoots will advance. The temperature of 
these dark frames must be regulated by due attendance; and in 
intensely cold or frosty weatlier, the frames at night will require 
coverings of mats and litter, to prevent the plants receiving a 
check. 

The required supply of the family—the time for it—and the 
length or number of the frames, must he judged of by the gar¬ 
dener, and who will act accordingly; but two frames are indis¬ 
pensable ; because the second should be considerably advanced by 
the lime the crop in the first is aU eut. 

Young plants muy be transplanted; and if they are to be had, 
may be tried ; lint the safer way is to sow and plant both, to pre¬ 
vent disup[>ointiuent; ahd in order that the roots be not tootoucli 
exhausted by foreiiig, one bed should be forced in one year, and 
another the next. 

The crowns of the roots have a tendency to riae; and as annual 
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additians af sand will be required afler the autunr^al dressing, the 
beds by these additions become unsightly; but cutting olF the 
most aspiring (with Us flowering stem) every summer, will keep the 
whole within proper bouikds. Instead of covering with dung or 
litter, to protect from winter’s frost, the frames may be set on those 
parCa intended to be forced, to answer that purpose; and the 
uncovered parts of the beds may receive a coat of mould out of 
the alleys, to be drawn back off the sand in the spring. 

The writer of this began to force Sea Kale as long ago as 1798, 
using hot dung within, as well as without, a frame with glazed 
lights ; but soon found that, neither the glass nor dung inside 
was necessary or suitable: he, therefore, afterwards succeeded, 
by the above plan, to produce the flnest crops of this vegetable, at 
any time in the winter months; andean confidently rccoinnieiid* 
such management, especially to those who have tio hoUhouse or 
hot-bed frames; because when there is any early forced house or 
frames, if old roots are properly selected and potted in the 
autumn, and placed in stich house or frame, where there is suf¬ 
ficient heat, and well shut up from light by whelming other empty 
pots over them, a crop may be had in this way, without the trouble 
and expense of out-door forcing. 


J. M. 
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810 


Hieroglyphic Catalogue of theEgyptitiri 
> kings^ discovered, 182 
• Hieroglyphics, their language, 92 
- j. the old Chinese, 9i 


to 166 : 

Sfe-i-Oft 


of 

mango 


Labarraquo,M.,I)is chloride ofoxide of I Man, remarkable hairy^ in Ava, 49S 

.I. . a t I « r • • ^ wr ^ ^ tf _ 


sodium, 8i 

Lamprey, sea, described, 72 
laudanum, (Icnureolr/cd, 2*15 

<iinmond,urt ut' I'onuing it, lr> 
Lenses, sapphire, Mr. IVitcliard’d, 'I5'J 
leopards, the breed of dogs crossed 
Mfilb, 36.7 

Liebeg, M. Just, 210 


Mandouei/ King, inscription at Karnac 
bearing this name, 188 

M.ini‘iho,’ ins hisloi^ of Egypt written 
in Greek, 179 

Manganesic acid, on, by M. Unverdor- 
ben, 20 I 

Manganese, new clilorido of, discovered 
by M. J. Dumas, >175 


Light, undulalory tlieniy of, by M. Mungo Capac. suppositions respecting 


Fresnel, 113, 431 


him, 35'J, .3i:o 


duration of its ctfecls upon the Mangosleen, living plants introduced 


eye,457 

-itseirccls on vegetation,400 


from the East Indies, by Captain 
Drummond, 101 


on the apparent decomposition Mantua,Na|)o!ern’sprecautionsagainst 


of while, 458 


siokne?s before, 51 


on the*measureRtunt of the* inlen* Mapfi. Mrs., celebrated bone*setter,'841 


silY of, 457 


MuieiiifiMi of Tuseany, 5S 


Lightning, destruction of an oak by ^Mastodon, the bones of the, 3o6 

487 *«lutiiews, Mr. Aiidreiv, 107 ^ 

Lignin or woody fibre, 481 Maarandya Batclainnu, ir new Mexican ' 

Lime and litharge, their mutual action, ■'flifweri’123'* • ^ 

475 ^ Mayi'cae, SirTlieodore, M.p., 3l0 

Lime, on the incandescence and light Ma>o, Dr.-'Ueiberl, on (lie sensitil^ 


of. 201 


plant, 76 ' 


Lindley, Mr. J., his account of a new Meadows, drains in, cause malaria and 


genus of plants, lUO 


lever, 104 


Lines, theory respecting beauty in, 2 Meconic acid, Dr.llare's method of ob- 
Linmrus, the sexual system of. 269 taining 217. 

Liquefaction of gaseous substances, ex- Medical garden, Mrs. Gajio’s, ‘ 28 


periiucnts of Sir IJ. Davy, 62 
lAster, Mr. .1., 218 


Melons, giownon open borders. 172 , 
Mellitic acid, preparation of pure, 48.2 


Lilliolrity, rewind adjudged to M. Ci- iMemnon, or Ai^nophis, statue of, 181- 
vialc for Iiih iliscovery of, 230 Mems., Maximifand Memoirs, by \V, 

Litmus as a lest, fallacy ol the infusion M'add, Esq.. 329 


of, 214 


Merties, monarch of Egypt, 180. 


Lloyd’s list, calculation of shipwreck Mental powers alTecleri by residence in 


lioui, 26 

Lucretius, reference to, 62 
Luminous appearances in the atmos- 

vphere, 222 I 

Lunar obseirtiU^^ rule for the corn^c* | 
tion of a, Wiseman, 135 

Imaar pheno.1i|^ik,dalcutulion8 ol^ by 
T. llenderw^Esq,, 450 

MacCuHoch, .^i^t^ Tcviewof his Es* 
say on Malajrfl ^p Q ^ 

Madder, 

Magnetic 


a pestilential climate, .58 
Merchantmen, bad construction of Bri¬ 
tish, 26 

Merrill's statistical notices of the popu¬ 
lation of the British empire, 283 
Metals, tliree supposed new, discovered 
by Professor Psaan,478 
Meteoric fire ball at New Haven^;487' 
——— phenomenon ■ desertb^' by 
Chladni, 488 // •' 

Meteorological diafy /or Jone, July and 
August, 1827,2d6 tf 

■ . ■ I ■ - - * for Septembieri 

October, and Novciaber, 500 ' 

■ ; Esiays by MT.,DnnieH, Stjft. 

obsetyatioos atCbiiwick j 
:v~^fdJourtialeffj 169 \ 

founded by the 

wMtiWfppe, Dr. BrewMer. qut 
'^''‘ipe'etipg the 

— - with « dohble fccW 

tens, 17 _ 
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Mimott Pudica, oby^rvaUi^n* on the 
motion of its leaves,* 7,6 * 

Moist air, the chiei coQdnetojr of ma¬ 
laria, 46 V 

Moisture and heat, effects of their com¬ 
bination, 41 

Mules, destruction of, 232 
Montexuma^s address to Cortez, re¬ 
lative to his ancestors, 359 
Montfolcon, medical observation by, 45 
Moon, on the supposed in^uence of 
the, by M. Arag:o, 222 
Morphia, its extraction from dry poppy 
heads, 216 

Nantes, 57 ‘ • 

Narcotine, pure, its prepard.tiun, 483 
Naval confrtniction.obMTViitionson the 
state of the English, 25 
Naval revision, cummissinnersof, 27 
Nitre, peculiar formation of, 205 
Nitric acid, lest for the presence of,?05 
- ■ — -— on a peculiar, by Mr. Phil¬ 

lips, 467 

Northern light, or streamers, described, 
405 

Notes to books condemned, 97 
Nubia, monuments of. 184 
Nug:ae Canora*, oi Epiiaphian Memen¬ 
tos of the Medici Family of Modern 
Times, r^29 

Nugse Chirurgicee, or a biographical 
miscellany, by W. V^dd, Esq., 329 

Object-glasses of M. M. ChwjiHer,'4|tt 
aplanaiic, 248 

Ohio, the American man of war, 35 
Old system .sliip-buiiding, evils eii^ 
tailed by it,'.35 

Opitiin, Or. Hare’s test of the pir^jsencu 
of, 215 

Orache, varieties of, and cultivation of, 

, by Mr. W. Townshend, 170 
'Orchards, and on-hard fruit, 271 
Osymandyas, statues o/, the Mandouei 
^ the inscription at Karnac, 189 
Oval and elliptic ciuves, evidenced in 
^ the motion of ships, the form of fea- 
ihers, leaves, and fruits, 13 
Ovals, formed into elegant diagrams, ,^ 
Ousirei, tomb of king, discovered \of 
Beizoni, 187 

Owl, Coqaimbo, 494 
Oxalate of lime, existence of Us 
taism plants, 214 
Oxygen gas, 141 


Parian marbles, the, 185 

Passifloras. eatable, 169 
Pears, five varieties of, from Jersey, 17S 
thtfr most oclebmted, 426 


Pendulum apparatus, the Milan, 155 

-.experiments on MootCenis, 



by Professor Carlini, 153 
IVnileniiaTy in Westminster, 59 
Pennsylvania, tlie extraordinary length 
of this Ameri.can Hrsi-rate, 85.. 
Pensian inonarchs,' ^heir nam^- 
Phonettc characters of Eg‘ 3 fpt/ 


S' 

Peter the Great, anecdote of^ 388 ^ 

Petromyzon Marinu8,descriptioQof4^^ 
72 . 

Petroleum wells, Burmese, 490 
Pharaohs, dynasty of the, 1*78 
Philv, )nsertption on the base of the 
obelisk of, 178 ; 

Phillips. Mr. Richard, 258 
Philosophical Transactions of theRoyal 
Society of London for 1827, part 11. 
contents, S79 

Phdnetic characters of the Egyptians, 
176 

Phosphorus, crytallization of, 206 

-, solutions of it in oils, 206 

its fluidity at common 



temperatures, 469 
Phosphoric acid, its singular habi&de 
with albumine, 473 IF 

Physical agents, on the action 137 
el xeq. 

Physicians, college of^.tbe Hew and old 
buildings, 332 ’f'" 

ysiftlogy, 139 ‘ L , 

Be af^ples {^reserved' by r^oving 
tbeirciotvn«. 228 
Pine-cone, enormous, of Plrus &trobu«, 
from the river Columbia, 191 ' 

Pitcairn, Ur., his treatment of fever, 38$- 
Planting of trees a^g|^|$uard again^i 
coniagtuua winds^SS ^ 

Plants, on acclimitixiiigy- at Biel, in 
E.asl Lothian, 164^ 

report upol} or rare, at 


Chiswick, 167 
Platina, Do 
Plei 


lil^ly divided,477 




IKDE3C'.# 


•SU7 


P^ab, ferro-pTuasiate of, remaiks on 
¥* . Gaulier‘9 preparation, 48i 
sulphate ot, 467 

'.l*OW(]er, on the inflammation of, when 
. '.struck by brass, 207 

microscopic, of various lenses, 

^'20 

Priestlej^j^r., on tlie relation^ of ^osos to 
re»|>i|»tion, J4I 

B|r. A«, on the forming of 
r.ioto micT-Oscopic lenses, 1.5 
,anewmi.n^a1, discovered in 
I, 226 

Trba^ate of mercury, 21.') 
^rout^ Dr., on the composition of 
simple alimentary substances, 481 



Quadrupeds, remarks on somcsupposcd 
to be exj^inct, 350 
Quartz, peculiar crystals of, by Mr. W. 
Phillips, 288 

Quinia, rewards fur the discovery, 22d.. 
-, sulphate of, preparation of,4$2 

Raffles, Sir Stamford, relates that the 
tapir exists in Sumatra, 361 
Raphael, his painting of the dispute on 
the sacrament, 11 
-principle in his compositions, 

Ra9pfiftrries,red and white Antwerp, 169 
Kedc^i^age, irdusion of, a chemical 
teslj 27i» 

Reevesia, uewgt'Aus of plants named, 
100 i 

Reeve, ’rhoppis, 311 *• • 

Reeves, sjjw., gevfus <d plants .s^t by 
Umfrurn China, and named Reovesia. 

roa 

R« flector, Aqitcian, J7 
Kwaction, single, i^auperior light, 16 
RelBQgle, R. lil^llii^discourseoii the 


Roses, method of.oncreasing the odouf 
of, 228 ' 

Rosetta stone, the, its importance to 
learning and histofy, 178 
Rowing pins in boats, means of securing 
them, 460 
Royal Society, proceedings of the, 424 
Royal Navy, architectural education fot 
this service, 26 
Rubens, the coronation of Mary de 
Medicis: character of the compo* 
sition, i 1 


^es, 1 


k'A.'Ovalaud eUi| 

UlwIaioM* . 

Saigny, 455 v-fe ^ 

Tteynpldi, Heni^Vjfev^, bis 

„^ersooaUlc^tf!fef;,334j; - 

ft 


Sacchara, tablets transmitted by Mr. 
Salt from,-311 

.Sad, quantity of in ships, 30 
Salad>herbs>oli growing them at sea, 233 
Salamanders subjected to experiments, 
142; 

San Quiijtino, Metier to the Cavaliere, 
with femurks on M. Champollion’s 
. opinions. 310 
Savart, M. Felix; 67 
Sapphire lenses,by Mr. A. Pritchard, 459 
Scarborough, SirCharle8,his works, 331 
Screws, on Ute adhesion of, 45.3 
Sen>kale, on the cultivation and forcing 
of, 197 

Snlenic acid, 472 

Selenium and oXygen-selenic acid, hew 
compound of, 471 

Selenium, its separation from sulphur. 

Sensitive plant, observa* 

s ow|s''74*aves,-‘7C 
ngSyV^* R., vessel built on hb 
iem,*Ss 

^dp-buiMers, 27 ^ 

Ship-building, great {vinciples of the 
art ofi^ 1 

Ships, ftrench, their .^great relative 
length, 31 

Ships with four nmtst 

ar p^sbiht'^iy king of ^pt, identifled in tha, 

inscrtptjt^ai'Bubastc, 185 
icUy#jn»lubrioua villages of, 45 
fickhbsvand death of Prince Hehry in. ' 
jb.ieifj 540 

|ReDQa, mortality at ^36 ■ 

1^0 elephAat in a tonfili' at' 


Q 9 the v«n[kt^< 
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Sol«b. on the riverfNile/ Ifi 


j8(oltibuUy ofsobfttances b^hdat'dimU of apples, 168 

tly«.n» liiu 


Toilet, Geo., Esq.^ ph the prcservatip^' 


si 

^Wl 


apdo 1 


in Jlussia, fall of the take, 927 inquiries, 95 


Tooke, (lorno, his grammalical in 
• • • 


.jSpefhaoKaol, iB%estiKatipnspf/l43 |Torpid animals, experimenw on 300 , 
«liaivn of ^^4»a'i['*Chtnese method of Torpor, vegetable, 228 

irdhspoctiog the, 327 Transpiration; inquiry of Dr. Ed wanHI^ 

■quadwhs, oxporimenial, 39 into the causes of perspiration, 151 ' 

Sqai^of vrindontbe African 8hores>iTu8k8, species of elephants wiihom,3C3 
^ 486 ■' Tychsen, M., ofGoUingeo, S16 

:;8|iialey, near Wakefield, mineral spring 4^. 

»21 Vatley, Mr., 17. 

SUtn,Mr. I,ee*s instrume^tforgaining Vases, Etruscan, 13 t • 

an early knowledge of them, 87 L Vases, formed from the oval, 

Sfatiatical Notiepi by Mr»* Mercittl 283 Villa Borghese, deseriedj 53 
9toam iqid beati -expenmenfV by Mr. Ville de Paris, the, her 
. ■ PMkifia, 46f .'/V, Viper, bile of the, remedies, 

Steam^qgines, im^yemant in, 4.58 ' -, on the poison of the, 383' 

Slo^, pn the meanfrPs^ with,the th- Vegetable; diet iq^Prtanl, in Africa and 
tentiphofcuuhg'g, byMr.$h^,287 Hincteet^ 55 
Stoves, heating theih by hot water, 174' V^etum’substahoes, coodeased, and 
Strawberries, novel method'Of cul(i» for sbtps*iW)Yirions, 239 

valing, 168 ^ 

Street, Mr. John, bh -neclimatizii^. ^boD^ra4'tlonj34 
phntsj'l&l . ' V|auviu».Mount,'226 

Strix Cubieularia, or Coqnimbb owl, on heavy muriatic ether, and 

494 ^loric ether, 204 


plants|'l6'l . ' V|auviu»Mount,'226 

Strix Cubieularia, or Coqnimbb owl, on heavy muriatic ether, and 

494 ^^ loric ether, 204 

Sulphate of copper, its decomposition ^nuladofis of light, theory'of4he,^18t 
by tartaric acidTsOS - Ti- V"' 

Sulphocymitde of potassium in saliva, Onicorn, thoji S62 
208 ’ . , Wadd,;iP.,E8q.r846 

Sulphur^ on certain piopcrtie^^, 46% 'W^^b, Sir WiUh^m, hib trea 

Tar-water introdu^^ aa 
Teas, 

meric pa'perv'wft^^V^^i ^WaB^ ygitqfei, ^dmiipl^ ffla'frj'gates 
Theory of the oval ii^etn,‘'W^^ 

to an historicarcompbsitWMjSW fr yipe.''W* JL-Ghevalier^s tests for .flip; 
phael, 11 - ‘ matter of, 215'i^|^' 

Thomas Daws6p^ff.D., hti|^rrtag^dl9 Wiseitop>-Mr^^.» on the correctSpl^l 
. Thomson, Dr. Thommii 1^,64 .f* , iqnae obscrwitions, 185 

Thought,experimehtOOD, 808' We^d|5f« Will^^, his amdyril'Pf li 

Tic doulpureux, on^ 846 ^ tni^a) w^ .. ^ 
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